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Sona Ftiyateal and Booiiaaip AsDocte of \.&tm Use in the Uoar iiagdn 
xlbstraet of a thioeio eubcdtted for tho 
dogroe of Doctor of Hiilo&Gifdii7 by 
Tfaa ttosls anolyeos tlio ohonglng pat ^om of iiater utiUssation 
ndtbln ttio vear eatchOEmt ovor tte hlatorio poriod* 
Firob the evolutLoQ and jjroaont charactaristlce of tiio Durfaco 
iiater cgrstoa are axoainad* Ulvor dlschar^ ovor tiio imtrloA 
1965<"SeptaE)ber 1967 osasurod tlie ereotiw of a gougiiig 
atstioa at the Alibey i^ir« iXirham^ and r a i n f a l l recorder I:;ept ovor 
fhd oaro fxiriod ^»re appUed to t!^ ccaqputecl reoulta* 
Seoondly tho XXBQ of t3ieoo viator reaotireea io ciHisidered. 
Oefore ^030 viater poijor was tdxlocproed and ucod ao a prino OOVCRT i n 
££tcy aspects of a prodiiotivo ocoocqy* \.ator supply uao org^nisod 
on a local and facdJy basie^ sntl aIthou{^ tho dralnaf:^ o functiono 6C 
vmtorcGursos vjsre ubiquitous, tlie d ^ ^ t y of pcipulation had 
l i t t l o effeet on the quality of rivor tmter« 
After 1830 m t c r potior doolinod and \mtor supply be^ o^n to be 
argonlsed on a ooisounity basis, iiitli f^straotion fron one ptoit csi 
a local stroam and the di0tr^J:>ixtlQn of \aatcr by pipe tdthln tlie 
comunlty, subsequsntly OKtencled iffrbil tho mit of suJifJly bocare 
a statutcoy area ancl contaiiiod mcQr cora^iiunitlss. The clrainaf^ 
2m 
funeticm of vm^^sapocmroos b^sijo^ mro l^ixectsmt idth the 
developoent of urban oornmltAQH, and the east&nnlon of sbaSt 
Qining for coal anc^  load* 
Sine© 1945 ^mtcr poi^r lum alnsxst cUsappoarod. ^atar Dt^ply 
i s being thonc^t of in rogionaX teros^ aiai tho rolo of l^e l^e^ 
haa been roduood* Tlio draSxtaga f i c t i o n of waierooureea rori^ alns 
lqxa*tant« although effXuoita oust nen/ mintain a h l ^ degree of 
puDrit;^ eoDsecpKxt 0£i the iiicrea&lng ubo of mtercouraea as en 
r 
emnXtty* Thia bao aX^asre been of com icpertanee, vdth angLSiig 
v&EBt±0red since tho dasrs of the 'Latabton Uora* and pleasure 
boatiiie since th© late aoveniteentdi centm^*-
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FOm-JORD 
'The dominant idea i n a l l geographical progress', wrote 
Vidal de l a Blanche i n 191B 'is that of t e r r e s t i a l i mity', and 
t h i s h o l i s t i c concept i s not out of place f i f t y years l a t e r when 
Chorley and Haggett quote Ackerman's reminder that the philosophical 
goal of geography 'is nothing less than the landerstanding of the 
vast interacting system comprising a l l humanity and i t s natural 
environment on the face of the earth'^. I t could thus be said 
that no geographical study i s satisfactory -vijhich did not take i n t o 
account every aspect of t h i s interacting system, but the fact that 
innumerable agents are at work does not mean that the role of the 
individual agent or the place of the individual aspect should not be 
studied, and t h i s i s witnessed by the work of a l l the specialised 
scientists. 
l^ h i l s t no scientist would suggest that he was studying any 
particular aspect or agent without any reference to i t s context i n 
the world system, i t i s the special responsibility of the 
geographer qua geographer to place the focus of his study very 
f i r m l y i n the context of t h i s 'vast interacting system', and thus 
i n t h i s study of a r i v e r system and the use man has made of i t s 
waters the physical and human environments have been strongly 
i. Chorley, R.J. & Haggett, P., I-bdels i n Geography, iisthuen, 1967, 35. " — 
invoked as the essential framework within which the particular 
aspect ought to be studied. 
Accordingly, therefore, the following pages contain an 
examination of the r i v e r Wear and i t s t r i b u t a r i e s above the t i d a l 
estuary. The thesis . f a l l s into two parts, f i r s t a description 
of the r i v e r system, vath an analysis of i t s origins and present 
characteristics, followed by a study of the functional i n t e r -
relationship of the r i v e r and man, set i n the context of a changing 
technological environment. 
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CHAPTER I 1. 
The River and i t s Basin 
Before any consideration i s given to the present character of 
the r i v e r Wear, i t would be appropriate to suggest the main 
features of i t s genesis and i t s evolution into the present r i v e r 
system. 
Genesis 
County Durham l i e s upon the eastern flanks of the Pennines, 
hills which here take on the form of a low dome and reach t h e i r 
maximum structural and topographical elevation around the Alston 
Block i n the f a r west of the county. The couhty i s b u i l t almost 
e n t i r e l y of Carboniferous rocks, vdth the exception of the intruded 
lavas of the Whin S i l l , and the Permian cuesta that extends from 
the coast near the mouth of the r i v e r Wear, to the fox-hunting 
country between Bishop Auckland and Darlington (Fig. I ) . The pre-
Carboniferous f l o o r i s exposed only i n Teesdale: at Crook, half 
way along the course of the VJear, i t l i e s 2,176' below sea l e v e l ^ 
and at sea level i n Rookhope. In Carboniferous times, Durham was 
an area of comparative s t a b i l i t y , and i t was not u n t i l the l a t t e r 
half of the lower Carboniferous that the stable block of the north 
i. lialing, D.H., The Geomorphology of the Vfear Valley, UnpiA)lished 
Ph.D. Thesis, University of Durham, 1955-
2. 
Pennines was submerged, when the coal measures were deposited vihXch 
were to enrich the County and colour, both actually and 
metaphorically, the economy of the North East^^ iand the use i t made 
of i t s riverine resources. 
During the Hercynian orogeny, f a u l t block movements resulted i n 
a relative depression of the Alston I'lassif, and i n consequence 
deposition took place i n Permian times. Subsequent marine 
invasions deposited a series of strata wriich culminated i n the 
extensive cover of Cretaceous times. Writers seem to agree that 
the present topography was largely i n i t i a t e d by the post-Gretaceous 
u p l i f t that occured during the Alpine orogeny, and upon t h i s u p l i f t e d 
chalk cover, a series of consequent streams flowed eastwards. The 
ea r l i e r writers agree that the upper course of the Wear formed part 
of one of these consequents, although Wright^ would prefer to think 
that the Wear was already i n existence before the activating of 
the Tertiary dome. 
During the early Tertiary, the chalk cover, was removed, and a 
broad peneplain effected. This l a t t e r was subsequently dissected 
during Miocene and Pliocene times, and a second sub-aerial platform 
was formed, now standing at about 1,000' O.D. From t h i s mid-
Tertiary plateau, Maling^^ sees a series of streams radiating from 
i. Wright, R.L., An Investigation into the Denudation Chronology 
of Parts of Teesdale and Weardale. Unpublished M.Sc. Thesis, 
Ifoiversity of Sheffield, 1955. 
i i , op c i t 
3. 
two centres, one near Pontop Pike, and the other near Tow Law. 
\^ere streams from both these sources met they formed the Brovniey, 
the Deerness drained exclusively from the Tow Law centre, while 
the Cong and Tvdzell burns drained east from the node at Pontop 
Pike. Trotter^ would ascribe much of the drainage of the eastern 
flanks of the Pennine s to super,;:^position from the Cretaceous 
dome. He suggested that the upper Derwent drained into the 
Twizell, which found i t s way to the eastern sea by way of the 
present course of the lower Wear; that the upper courses of the 
Rookhope, Stanhope and V/askerley burns joined those of the upper 
Browney and flowed on t o meet the Cong burn and so flovred to the 
sea; and that the Deerness was a continuation of the upper course 
of the Wear. Wright, however, along with Maling, would not wish 
to propound a system with so many consequent streams. 
At some time i n the pre-glacial period, however, the Team, a 
powerful r i g h t bank t r i b u t a r y of the Tyne, cut back along the softer 
strata of the Ilagnesian limestone and captured a l l those east-flowing 
streams u n t i l i t reached the VJear at >/itton l e Wear. From 
c o l l i e r y borings i t would seem that t h i s pre-glacial Vfear-Team 
stream followed a graded course from a height of about 200* O.D. 
at Wit ton Park to -60» at Cocken, and then f e l l abrubtly to -140* O.D. 
i. Trotter, F.M., *The Tertiary U p l i f t and Resultant Drainage of 
the Alston Block and Adjacent Areas*. Proc. Yks. Geol. Soc. 
Vol. XXI. 1931. 
4. 
at Dunston on the Tyne. Subsequent streams developed upon the 
eastern bank of the r i v e r , and I d l i n g notes that i t i s believed 
that every re-entrant of the Permian scarp contains a buried valley. 
I t would seem probable, therefore, that there vjere pre-glacial 
equivalents of the Herrington-Lumley Park Burn, and most of the 
streams which at present make up the Old Durham Beck s:rstem, 
although these l a t t e r would probably j o i n the Wear nearer Shincliffe 
than Durham, perhaps along the l i n e of i t s mid-seventeenth cent my 
course^. This course i s s t i l l discernible, reaching the V/ear at 
the s i t e of the present Shincliffe Bridge. In essence, then, most 
h«^ V»t:. hv2i2.l1 
of the present r i v e r system would seem to^. already i n existence 
before the onset of glaciation. 
During the period of glaciation, the area was affected f i r s t 
b:/ ice from Scotland and Scandinavia and then by l o c a l glaciers. 
At the period of maximum glaciation, Dwerryhouse^^ showed that the 
valleys of the Wear ahd i t s t r i b u t a r i e s were occupied by ice of 
l o c a l o r i g i n , i*iich joined with that of the Tees below V/itton l e Wear. 
The southern margin of the South Tyne glacier passed into the Browney 
Valley, and thence joined up with ice from the Wear, and that from 
the north. A series of ice-dammed lakes was produced along the 
i. Dean and Chapter Muniments, Post-Dissolution loose papers Box 4 
(provisional Number) Magdalene Leazes. 
ii. Dwerryhouse, A.R., 'The Glaciation of Teesdale, Vfeardale, the 
Tyne Valley and t h e i r Tributary Valleys.' Quart. J n l . Geol. Soc. 
Vol. 5S. 1902. 
5. 
southern margin of t h i s South Tyne glacier, vdiich ultimately over-
flowed along the Browney by a series of overflow channels opened 
as the ice retreated^. Raistrick observed that the f i r s t streams 
to respond to warmer conditions were those of the smaller Pennine 
valleys such as the Wear^ j^ .^ The retreat of the 77ear glacier l e f t 
a considerable lake i n the mid-Wear lowland, contained by the ice 
sheets, confluent to the east and the south. The shrinking of the 
Scottish ice did not immediately affect t h i s lake, f o r the Permian 
scarp continued to confine the water which was obliged to overflow 
to the south and the east, not;_^ly at F e r r y h i l l , where the present 
large spillway i s eloquent testijnony to the volume of water using 
the gap. The continued retreat of northern ice, however, allowed 
the waters of lake Wear to f i n d a low c o l , (or possibly Trotter*s 
post-Cretaceous Twizell) and flowing over i t , reversed the drainage 
from south to north, and forming the Helton gorge, i n i t i a t e d the 
present route of the Wear. 
The intrusion of the ice, however, considerably altered the 
morphology of the middle portion of the Wear valley. The old 
course of the r i v e r from Witt on le Wear to the Tyne was obliterated, 
and ifcs valley f i l l e d with g l a c i a l debris. At Durham, 
i. Herdman, G., *Glacial Phenomena of the Vale of Derwent* Proc. 
Univ. Durh. P h i l . Soc. Vol. 3. 1909 
i i . Raistrick, A., *Glaciation' i n 'Contributions t o the Geology of 
NorthuEiberland and Durham* Proc. Geol. Ass. Vol.42. 1931. 
6. 
the Browney was forced to the south, and taking into i t s system 
the Deepness, joined the river two miles south of i t s pre-glacial 
confluence. No longer contained within i t s pre-glacial valley, 
the Wear meandered across the old bed of lake V/ear, cutting through 
the soft d r i f t underneath. Occasionally i t s course Ftcwcd outside 
the pre-glacial valley and with fluctuations i n base level, i t cut 
throtagh the old valley sides to give the spectacular gorges between 
Durham and Chester le Street, Similarly . tributaries along this 
stretch/are obliged to cut down through the old rock sides, some-
times giving fine sites for water mills. tlaling noted that the 
whole of the Vfear north of Bishop Auckland shows the same degree of 
incision, but where the river has kept within the limits of i t s pre-
glacial valley and the associated thick d r i f t , the i n s t a b i l i t y of 
the resultant slopes has tended to cause considerable land slips, 
and produce the gentler landscapes of Butterby or Harberhouse. 
Thus i t appears that the Wear system has had three major stages 
of development. First came the east-flowing alignment consequent 
to the Pennine dome, either before or during the post-Cretaceous 
u p l i f t . Later the vigorous back cutting of the Team captured 
those consequent streams between the l^ne and the Wear. Lastly, 
the blockage of the Team by ice forced the Wear to the east, where 
i t inaugurated i t s present estuar^r to, the eastern sea through the 
Hylton Grorge. 
7. 
Physiography 
Each of the major phases i n the development of the drainage 
pattern are today represented by a topographic zone. These are 
'j'eardale, representing the original consequent stream, mid-Durham -
a remnant of the north-flovrLng tributary of the Tyne, and the 
^ylton Gorge, latest exit of the river to the eastern sea. 
i. Vfeardale A typical north Pemiine dale, the Wear drains a 
deep trough of varying width. The amplitude of r e l i e f throughout 
the major part of the dale i s about 12CX)', the river f a l l i n g from 
1,050* O.D. at Wearhead, where the dale splits into three tributary 
valleys, to about 400» O.D. at Harperley, generally considered the 
entrance to the dale. Carboniferous limestone series, and then 
a large grained sandstone predominate i n the dale, althoiigh 
extensive tracts of grey limestone, so much a feature of the dales 
of the Svreile or upper l^arfe are not apparent. Here the predominant 
sandstones and mudstones of V/ensleydale colour the landscape, 
although the limestones themselves do occur at intervals of 100' or 
so, some reaching thicioiesses of 50»-100*. As repositories of 
lead ore they had a considerable economic importance. The authors 
of the Hydrological Survey^ point out that each of these sandstones 
and liiaestones i s a potential aqtiifer, and boreholes cou3d make 
i. Wear and Tees Livers: Hydrological Siirvey: II.H.L.G. 
London I96I. 
8. 
them yield considerable supplies of water. Being the highest 
part of the basin, r a i n f a l l i s pl e n t i f u l (Fig.4) and surface water 
abundant. For instance, the Burnhope Burn with a catchment of 
about 7j square miles has within i t 43 f i r s t order streams, 9 
second order and 3 third order. In comparison i t can be noted 
that the LimLey Park Burn i n the east of the basin has a catchment 
of approximately 9j square miles, but has only 3 f i r s t order and 1 
second order streams, the t o t a l length of \diich are a l i t t l e under 
one t h i r d the length of the watercourses i n the Burnhope catchment^. 
Above the limestone series i s exposed a fringe of g r i t t y sand-
stones separated by mudstones and shales, called Mill stone Grit 
but not s t r i c t l y comparable with the millstone g r i t s of Lancashire 
and Yorkshire. From a quarry above Stanhope, however, millstones 
have actually been quarried from the series, so perhaps their name 
is j u s t i f i e d . Reaching to a depth of 300' the sandstones can be 
regarded as a single aquifer, and occupying high ground, with a 
r a i n f a l l above 35" P-a« they yield a good supply of soft water 
which i s impounded on the north side of the valley i n a series of 
reservoirs. 
i. after Horton et.al. see also Gray, D.M., •Interrelationship 
of Watershed Characteristics' Jnl. Geophys. Res. Vol.66 No.4. 
1961. 
9-
Work on the soils of upper Weardale i s at present being under-
taken by K. Atkinson of this Department, and i t i s not intended 
here to note at length the superficial deposits i n the dale. I t 
w i l l be sufficient here to say that on the uplands d r i f t i s 
generally thin or absent, although Maling notes that occasional 
patches of d r i f t as high as 1,000» have proved to be 30» deep. 
An almost continuous cover of boulder clay runs along the southern 
edge of the valley, suggested by l^Ialing to be the site of the pre-
glacial Wear, which has subsequently developed on the northern edge 
of the d r i f t cover. In a l l the tributary valleys considerable 
quant i t i®s of d r i f t are to be found, nearly always on the western 
side of the valleys. Generally speaking, the solifluction 
deposits and congelifracted regoliths found on the interfluves have 
given rise to podzols and peaty gleys, iiAiile the bare rock outcrops 
and solifluction deposits of the valley sides have produced gleys, 
acid brown earths and rendzinas and limestone soils, while on the 
valley bottom, moraines, terraces and alluvia give alluvial soils, 
ground water gleys and acid brown earths. Water holding capacity, 
therefore i s high over the vrtiole of the dale. 
ii. I^ ELd-Diirham Topographically, mid-Durham comprises the eastern 
flanks of the Pennines, dissected by consequent streams now tributary 
to the V/ear, and the platforms that are found north of Bishop Auckland 
10. 
i n the east of the basin. Coal Ifeasures underlie the whole of 
the area, and when they are f u l l y developed re-rch thicknesses of 
2,000*. They consist of repeated alternations of mudstones and 
sandstones inter-bedded with many coal seams. In many cases these 
were pumped by colliery workings, but now that coal mining has 
v i r t u a l l y ceased to the west of the river Wear, i t can be expected 
that aquifers there w i l l f i l l up again, along with the deserted mine 
workings, although i t i s thought that some continued pumping might 
be necessary to prevent flooding i n collieries further east. When 
streams have exposed the bed rock, rapids are produced, an effect 
which i s especially marked i n the Wear gorge i t s e l f , between Kepier 
and Woodwell House. 
The land surface, then, f a l l s dov^ m from the 1,000» plateau at 
Tow Law and Pont op, to the Wear loiirlands some nine or ten miles 
away to the east, idiich are as low as 25* O.D. at Lambton. The 
Browney forms the principal stream, subsequently joined by the 
Deerness. Both flow over drift-covered pre-glacial valleys, and 
at Bearpark, the Browney i s some 236' above i t s pre-glacial course. 
Both of these streams were diverted by a ridge of fluvio-glacial 
sands which run north from Simderland Bridge on the !7ear, and the 
contrasts along the lower course of the Browney are marked. At 
Bearpark, the broad valley with imstable sides and a marshy floor 
11. 
epitomises the post-glacial stream flowing over i t s d r i f t - f i l l e d 
pre-glacial valley. At MDorsley Banks, the river cuts through 
the rock side of i t s pre-glacial valley, giving sites for two 
water mills, and emerges into the d r i f t - f i l l e d valley of the pre-
glacial Deerness at Stonehridge, where i t meets that stream and 
flows again out of the pre-glacial valley, through a rocky gorge 
at Bum Hall to meet the Vfear at Sunderland Bridge. The aspect 
of most of this western area, however, i s one of incised streams 
flowing through often narrow valleys. Structural influences often 
produce steep easterly walls to the valleys, especially i n the south 
west, and the general effect produced is one of broad interfluves 
mth occasional precipitous slopes. 
In the remainder of the are^ two extensive platforms can be 
recognised. At 320' stands a fluvio-glacial sin'face lying between 
the Permian scarp to the east and the flanks of the Pennines to the 
west. Along these h i l l y margins the surface is composed largely 
of boulder clay, but i n the centre of the surface running north 
from Sunderland Bridge to Ravensworth on the Team i s a line of sands 
and gravels now forming low sandy h i l l s . These sands were 
associated with outwash fans into lake Vfear and are recognisable, 
though not so extensive as far upstream as Wit ton le V7ear. This 
320' surface has been subsequently dissected by the river which has 
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incised into i t an equally distinct platform standing at 190' O.D., 
which would seem to be the remnant of a meander-trimmed floor, 
graded to some level slightly below 190'. Across this surface the 
river passes i n broad meanders, further dissecting i t , making broad 
flood plains as i t passes over the d r i f t f i l l e d pre-glacial valley, 
and narrow gorges as i t flovrs beyond the confines of this pre-
glacial valley. Until the eighteenth century much or: this 190' 
surface was moor, and even today the area immediately to the north 
of Durham presents a forlorn appearance. 
This eastern part of mid-Durham, therefore, i s characterised 
by extensive areas of low r e l i e f across which l i t t l e surface water 
drains. The heavy boulder clay retains moisture, and wells sunk 
into i t give very small yields. 
i i i . The Hylton Gorge This narrow corridor l i e s outside the area 
chosen for discussion and i t i s sufficient to note that i n i t s course 
to the sea, the VJear continues to flow over the Coal laasures at the 
foot of the Permian escarpment u n t i l i t reaches Hylton. Here a 
broad gorge has been cut, and the river becomes t i d a l . This gorge 
narrows u n t i l i t becomes the narrow c l e f t at Sunderland, over which 
the Wear Bridge was flung v/ith such elan i n the eighteenth century. 
CHAPTER I I 13. 
River Gauging 
Any scientific description of the surface water within the Wear 
basin must necessarily involve some measurement of i t s discharge 
character. No long term records of discharge are available, and 
the f i r s t gauging station was established by the V7ear and Tees 
River Board on the Browney at Bum Hall i n November 1954-
Another station on the Wear at Sunderland Bridge was established 
soon afterwards. I t was therefore decided to set up a gauging 
station below the confluence of these two streams, which would more 
readily record discharge from the whole catchment. 
Selection of a Gauging Site 
To set up a river gauging station three things are necessary. 
There must be a control point which remains constant, a gauge to 
measure the stage of the river, and a straight stretch of the river 
at least five times as long as the river is wide where current 
metering can be performed^. 
The optimum site for the -v^iole catchment would have been to 
create an a r t i f i c i a l control point i n the form of a weir above the 
t i d a l head of the river at Lacibton Bend, but this wan obviously 
i. VJisler and Brater, Hydrology. J. Wiley and Sons, 1959 
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beyond the scope of the project. The next highest control point 
was on rocky rapids some three miles upstream, a l i t t l e below 
Finchale Abbey, where the Wear flows directly over the Coal 
IJeasures. This was unsuitable for several reasons. The site 
was d i f f i c u l t of access, a suitable metering point was not at hand, 
and the site was above the confluence of the V/ear with the Lambton 
Park and Chester burn systems. As there was not a suitable site 
below Chester le Street, this last factor had to be accepted any-
way. Accordingly, i t was decided to come as far upstream as 
Durham i t s e l f , where two dams control the water. The lower of 
these two dams s t i l l serves an economic function i n providing water 
to drive cooling apparatus at the neighbouring Ice Rink, and as 
water i s drawn off at irregular intervals i t was decided to use the 
second dam, the Abbey Weir (Plate I ). In 1945 after a period of 
prolonged snow cover the subsequent melting of the snow, along with 
a rainstorm made the river particularly strong, and the stakes were 
swept away and the dam broken. This had a very considerable effect 
on the river for two miles upstreamj^, and so this was obviously a 
good control point. Apart from land and street drainage, no 
significant contribution i s made to the river for a mile and a half 
upstream where the Old Durham Beck drains about 30 square miles into 
i. Durham Comty Advertiser, January 1945. 
15. 
the Wear. Between this point and the Abbey V7eir several straight 
stretches made metering possible. 
However, d i f f i c u l t i e s were apparent. This stretch of the 
river i s used extensively for pleasure, both i n amateur rowing for 
the University and the City, and also for pleasure boating. A 
motor la\mch also operates dioring the summer. The banks themselves 
are public promenades and thronged with visitors on fine days i n 
Spring and Siuamer, some of whom, unfortunately, have malicious 
intent. The gauging station, therefore, would have to be strongly 
constructed and prevented from damage from both the banks and the 
river. Itoeover, to construct a permanent or even semi-permanent 
gauging station, with a s t i l l i n g pool for the fl o a t , and completely 
separate from public access was beyond the scope of the project, 
and fraught with d i f f i c u l t i e s , not the least of i^i c h would have 
been the obtaining of planning permission. 
I t was therefore decided to make use of the University's own 
property at the Old Fulling l U l l on the right bank of the Abbey Weir. 
The water-level recorder^ was housed i n a strong steel cabinet, 
mounted on the wall irhich used to support the sluice gate for the 
m i l l . The float mechanism was suspended i n a strong steel mesh 
cage \A]lch extended from the base of the cabinet to a level well 
i. Itaro Portable Water Level Recorder, Vertical IIulti-Range 
type, 1H 103 
16. 
below the crest of the weir. A s t i l l i n g pool was found to be 
unnecessary. As the gauge was so close to the weir there was no 
danger of any disturbance from pleasure boaters or any other sort 
of c r a f t , and by land the site was locked away within protective 
fencing and within the garden of the Fulling l i l U cottage. A 
measuring rod was attatched to the cage for manual readings, and 
the site was carefully levelled. Ifofortunately, however, because 
the Abbey Weir crosses the river diagonally, the river i s not so 
sensitive at this point as i t could be, but this did not prove to 
be a great disadvantage and did allow the use of a small vrater 
level recorder. 
Current I^fetering 
Originally i t was hoped to meter at a stretch of water 
approximately 700 yards above the gauging station at a point 
immediately below St. Oswald's Well, where the river conformed to 
the necessary pre-requisites. However, the depth of the river 
precluded wading and consequently a boat would have had to have 
been used. This would have engendered many d i f f i c i i l t i e s , and i t 
was decided to move the metering section a further 800 yards upstream 
to Baths Bridge. This single span structure provided convenient 
access to the river at a point where the river flows along a straight 
course. 
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Accordingly a section was taken across the river to determine 
the shape and nature of the bed. Although a considerable amount 
of rubble was deposited at this site during the construction of the 
bridge i n 1 9 6 1 - 1 9 6 2 , i t was shown that the river was now free from 
any serious obstruction, although the bed was con^josed of soft 
materials liable to be stirred up at times of high water and strong 
current. 
Using a V/atts Mark 17 Current l-feter, an attei!?>t was thus made 
to measure discharge at this point, to be subsequently correlated 
with stage at the Abbey Weir. A portable hoist was constructed, 
designed to hang on the parapet of the bridge and lower the weighted 
current meter into the water. The meter was re-calibrated by 
Saunders Roe i n May 1 9 6 5 , and from the equations provided by them, 
a rating table was confuted, \Aiich converted cup revolutions into 
cubic feet of discharge per second. After several small teething 
troubles with the extension cable to the meter had been overcome, 
metering v^ as accomplished at periods of low water, giving results 
that agreed with the subsequent stage-discharge table produced of 
the Abbey Weir by another method. The procedure adopted was as 
follows. 
1 , The time was noted that metering commenced. 
2 . The distance from the bank was noted. 
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3 . The meter was tovMered to the river, u n t i l the weight under-
neath the meter touched the surface. This depth was noted 
on the measured cable. 
4 . The meter was allowed to sink through the water u n t i l the 
weight touched the bottom of the bed. Ensuring that this was 
the triBbed, and keeping the cable taut, this depth was noted, 
and the depth of the river at that point calculated. 
5 . From a pre-computed table, the meter was then drawn upwards 
u n t i l the meter, not the weight, stood at exactly 0 . 6 of the 
depth. 
6 . The cup revolutions were then recorded, and repeated three times 
to ensure that a correct value was reached. 
7 . By the use of the pre-computed rating table, the discharge was 
noted. 
8 . The operation 2 - 7 was repeated across the river at 6 ' intervals, 
giving a t o t a l of 1 7 operations. 
9. On completing the operation the time was noted, so that this 
discharge could be calibrated with a stage at the Abbey Weir. 
In calculating the t o t a l discharge during these periods of 
metering, the generally accepted "Ifean Velocity Msthod" was used^. 
i. Horton et a l , see Carter J.H., 'Stream Discharge I'feasurements 
by Curi-ent Ifeter and the Establishing of a Rating Curve', 
Soc. Eng. Jnl. Vol. LV p t . 3 . 1 9 6 4 . 
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The calculation, summarised i n Tables 2 and 4 . i s as follows. 
1 . The cross section of the river was divided into a series of 
vertical sections. The undivided depth measurements were 
used as the limits of these sections, giving a t o t a l of 
1 8 values d^.. ..d^jg 
2 . The area of each section a^....a<jg was determined. 
3 . The mean velocity ( i . e . that recorded at 0 . 6 depth) was noted, 
for each vertical. 
4 . From each two successive vertical means, i n each case. 
Velocity 1 and 2 i n the tables, a mean velocity for each 
section was obtained (q^....q^g). 
5 . By the formula Q = q^  ^ 2 ^ 1 S t o t a l discharge (Q) was 
obtained. 
The two sets of readings successfully accomplished are given i n 
Tables 1 and 3« I t should be emphasised at this point that these 
two sets of readings were essentially i n the nature of test runs, 
and shoTild this technique have been adopted, then discharge readings 
would have been taken at 0 . 2 and 0 . 8 of the depth, as vrell as that 
at 0 . 6 . 
I'fetering was next a.ttempted at a period of moderate high water, 
when the river had risen 1 2 " at the Abbey Weir. Unfortunately, the 
apparatus proved to be inadequate for even this degree of increased 
i. A l l tables w i l l be found i n Appendix A, part 2 . 
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flow. As the meter hung l i k e a pendulum i n the vrater, suspended 
at the end of a 20' cable, then the increased current was able to 
carry the meter under the bridge, and l i f t i t out of the v e r t i c a l , 
making metering impossible. While i t might have been possible to 
meter such currents while the meter was attatched to a fixed rod, 
i t was impracticable using a cable and a 251b or even a 601b weight. 
As that l e v e l of the river was s t i l l considerably le s s than the 
average reached by a winter flood, then i t was plainly obvious that 
i t woiild have been impossible, using that apparatus to meter the 
higher two thirds of the stage-discharge curve, and that to continue 
with the present operation was outside the scope of the immediate 
investigation. 
The Correlation of Stage with Discharge at the Abbey Weir 
Because of the d i f f i c u l t i e s mentioned above i t was decided to 
invoke the help of the Northumbrian iliver Authority. River gauging 
i s carried out by them on the VJear at Sunderland Bridge, Croxdale, 
some five miles upstream from Durham, and above the confluence of 
the Browney with the Vfear. The Browney i s gauged by them about a 
mile above the confluence of that rive r with the Vfear. Two other 
streams also enter the river Wear below Sunderland Bridge, the 
Croxdaie Beck system entering the river above Butterby, and the Old 
Durham Beck system joining the river a l i t t l e below Old Durham. (Fig.2) 
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Thus to gain any indication of the discharge of the river at 
Durham a l l these streams had to be taken into account. 
The method adopted was to correlate hjrdrographs at the Abbey-
Weir, with hydrographs at Sunderland Bridge and Burn Hall. By 
adding together the discharges at Burn Hall and Sunderland Bridge, 
the major part of the water was accounted for, but i t was s t i l l 
necessary to make some allowance for the water draining from the 
40 square miles betv/een Sunderland Bridge, Burn Hall and the 
Abbey Weir, Two problems were immediately apparent. The f i r s t 
was how to allow a suitable compensation for this l a t t e r area, and 
the second was the correlation of the relatively minor Burn Hall 
catchment, with the more important Sunderland Bridge values. 
Ifefortunately there i s l i t t l e information concerning the two 
eastern catchments of the Old Durham Beck and Croxdale Beck. No 
discharge readings have ever been taken on the streams, which are 
both quite small. No rain gauges are established within the 
catchments, a def/iciency the River Authority intend to remedy, 
and so there are no point r a i n f a l l records betvreen Durham City and 
the eastern flanks of the Permian escarpment. There i s l i t t l e 
s i m ilarity between the topography of the two areas to the east 
and west of the Wear. The land drained by the Browney i s 
characterised by broad interfluves r i s i n g to 1,000» O.D. i n the 
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west, vfhile the Groxdale and Old Durham becks drain an area of 
low amplitude of r e l i e f which only r i s e s to 5 2 6 ' O.D. at the 
Permian escarpment. These t\TO streams flow over gently undulat-
ing post-glacial surfaces before f a l l i n g down through the pre-
g l a c i a l valley sides to the VJiear. 
Hoivever, the two eastern catchments and the Browney basin do 
have certain aspects i n common. They are, after a l l , immediately 
adjacent, and share the Wear as a common boundary. From point 
r a i n f a l l records a l l aroimd the ea[stern catchments i t would seem 
i n fact that r a i n f a l l differences between them and the Browney are 
slight^. I t therefore proved not unreasonable to suppose that 
they and the Browney had appreciably similar discharges per unit 
area, and accordingly allowance for these areas was based upon t h i s 
assuBption. Even should this have proved a grossly erroneous 
assimption, the proportion of the two catchments to the entire 
Wear basin i s small, and the absolute degree of error would be 
minimal. 
The second problem, alluded to ea r l i e r , was the actual 
correlation of discharge records at Sunderland Bridge and Burn Hall, 
to allow a stage-discharge relationship to be established at the 
Abbey Weir. The optimum conditions for this correlation would be 
i . Hvdrological I^ femoranda No.8 G. 1 2 2 7 1 , Ifeteorological Office, 
1963 . 
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long periods of constant discharge at the three stations, when 
the calculation of discharge at Durham would have been very easy. 
However, such conditions are not found i n the Wear, except for 
periods of very low water, and so i t was necessary to select a stage 
at Durham v^ich would be recognisable at Sunderland Bridge and Burn 
Hall. As the regime of the river i s characterised by sudden floods, 
i t was an obvious matter to take sharp peaks at Durham,and isolate 
the same flood peak on hydrographs from Sunderland Bridge and Burn 
Hall. 
As the peaks at Durham were veiy largely the result of water 
passing down the Wear and through the Sunderland Bridge station, 
the isolation of peaks there was an easy matter. The Browney, 
however, did not always have a correspondingly high flow, and so i n 
order to achieve a correct corresponding discharge, i t was decided 
to use a distance-time method to determine at \Jha.t time i t was 
necessary to read the hydrograph at Burn Hall. Thus by noting the 
length of time that elapsed between the record of a peak at 
Sunderland Bridge, and at Durham, and making alloi^ance for the fact 
that the Browney and Wear are confluent for the greater part of the 
distance between the three gauges, i n order to find the time at 
which the hydrograph should be read at Bum Hall, the formula con-
tained i n Equation 1 was used. 
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Equation 1 
t = ^(T - §T) + c"* c ' a + c 
Where: 
a = distance from Abbey Weir to the confluence of Ifear and 
Browney 
b = distance from Burn Hall to the confluence of Wear and 
Browney 
c = distance from Sunderland Bridge to Wear-Browney confluence 
T = time taken for peak to travel from Sunderland Bridge to 
Durham 
As a = 10,000 yards, b = 2 , 500 yards and c = 1,000 yards, the 
formula became 
t - 1.1261 T 
This was calculated for a l l the values above 0.60' at the Abbey Weir, 
and a discharge calculated (Table 5 ) . For values below 0.6 i t was 
d i f f i c u l t to find a peak, and so long periods of constant water 
le v e l were selected. These were then correlated accordingly. 
I t i s readily admitted that this method i s not perfect. Reference 
should ideally be made to the f a l l of the rivers below Sunderland 
Bridge and Burn Hall to the confluence of the two streams, and from 
there to the Abbey Weir. Reference should also be made to the 
width and nature of their beds, and the load they carry, as these 
w i l l a l l effect the velocity of the streams. In practice, however, 
the method used proved satisfactory, and the procedure for drawing 
up a stage-discharge curve for the Abbey Vfeir was as follows. 
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1 . Hydrographs from the Abbey VJeir were examined, and from them, 
suitable sharp peaks were selected, for as many stages as 
possible. 
2 . These hydrographs were then compared with the equivalent charts 
from the Burn Hall and Sunderland Bridge Gauging Stations. 
3 . The same peak which was registered at the Abbey Weir was noted 
on the Sunderland Bridge chart, with the time taken for i t to 
reach the Abbey Weir. 
4 . This time was then multiplied by 1 , 1 2 6 1 , as above, i n order to 
find out what time to take stage at Burn Hall. This value 
was noted. 
5 . This value was then multiplied by 0 . 5 8 8 to give an allowance 
for the remaining unmetered section of the Abbey V/eir catchment. 
6 . These three values were summed to give discharge at Durham. 
7 . In order to give some degree of toleration, an hour's difference 
each way was allowed at Bum Hall, and thus on the Croxdaie and 
Old Durham systems. 
Maximum and minimum values were established, and these were plotted 
on linear graph paper. I t became obvious, that the original 
values best f i t t e d the curve contained i n Equation 2 . 
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Equation 2 
Log D = pLog s + Log a or (D = as^) 
Where: 
D = Discharge at the Abbey Vfeir 
s = Stage at Abbey Weir 
a and p are constant 
I t w i l l be noted that t h i s i s similar to the cvirve for a straight 
line (y = fflx + c ) . Therefore i f log s i s plotted against log D a 
straight line should result of slope £ and intercept log a. This 
was done and i t was found that the best p value, or constant, was 
equivalent to ^ , giving Equation 3* 
Equation 3 
Log D = ^ s + Log a or (D = as^ ) 
To find the most correct value of a, the constant, each value of 
stage and discharge was submitted to the above formula, as i n 
Table 6 . The average of these 22 values was then taken giving an 
answer of 1024> and i t was therefore assumed that the formula to 
change stage height into discharge at the Abbey Weir was 
D = 1024 s 
Theory shows that D = 3 . 0 6 5 for an ideal weir^, where D i s discharge 
for unit length. The obtained value for the coefficient, then 
corresponds to a weir length of 3 3 4 ' (^^^) which agrees well with 
i . Francis, J.R.D., Textbook of Fluid Ifechanics, Arnold, 1 9 5 9 . 
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an actual weir length of 3 3 2 * . As i t can be expected that t h i s 
i s not a perfect weir, this formula i s satisfactory. In order to 
attempt to introduce a better f i t to the graph, a further constant 
was introduced, and various other curves were drawn. From these 
i t became obvious that the best f i t was to be obtained from the 
original formula. 
On inspecting the hydrographs from the continuous recorder at 
the Abbey Weir i t was apparent that a reading takei off every tv/o 
hours would provide a sufficiently accurate account of the rive r ' s 
behaviour. As a l l other volumetric records used i n this present 
work were i n millions of gallons per day, i n order to give a 
comparable print-out, i n the subsequent computer calculation the 
formula used was 
D = ioa4 . ) s 
or 
D = 4 5 . 9 2 s 
FIG. 3 DAILY DISCHARGE AT THE ABBEY WEIR 
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CHAPTER I I I 28. 
The Readings and Results 
The results obtained from the two-hourly readings are contained 
i n Appendix A, and i n Figure 3« I t i s regretted that i t i s not 
possible to present a continuous discharge record over the entire 
period. May 1965 - September 1967 , that the gauging station was i n 
operation, because of a mechanical fault that occurred i n the water 
l e v e l recorder at the Abbey Weir at 10 .00am. on February 14th 1966 . 
Unfortunately the ireekly inspection of the gauge had taken place 
one hour before, and so the failure was not discovered u n t i l a 
week l a t e r . Aoparently, continued wear of the steel tape at the 
point i t passed over the tape wheel had caused i t to break. 
According to the manufacturers, this was not a common fault, and 
was probably caused by a defect i n the steel tape i t s e l f , but the 
consequent delay i n obtaining a replacement tape, float and counter 
weight meant that three weeks readings were l o s t . I t i s 
particularly unfortunate that this should have hapi^ened at t h i s time, 
when the rive r passed through a very 'flashy' period with considerable, 
and often-fluctuating amounts of water passing over the weir on the 
melting of snovr, and occasional rainstorms. Manual readings, 
therefore, were not practical. Further, the absence of records 
2 9 . 
for t h i s period means that only one complete v/ater year can be 
presented, 1966-7> and that no entire calendar year i s complete. 
However, i n an attempt to present a close approximation to the 
discharge conditions prevailing at this time, daily values were 
obtained from the Northiimbrian River Authority for their 3urn Hall 
and Sunderland Bridge stations, and submitted to the simple 
modification to make some allowance for the unmetered areas between 
Durham and the two stations. A subsequent test showed that these 
values were probably a close approximation to the discharge at 
Durham, but i t must be remembered that any calculations idiich include 
t h i s period are subject to error, especially as the volumes of 
water included snow melt, which did not necessarily come from a l l 
parts of the basin over the same period. 
In view of the nature of the problem i t would not be pertinent 
here to present a necessarily extensive account of the c^n5)lex 
association of r a i n f a l l , rimoff and evaporation. Other workers 
have considered the subtle relationships involved on l o c a l Pennine 
streams i n greater d e t a i l ^ , and i n view of the fact that i t has 
subsequently appeared that the volumes of water available have never 
been of great iii?)ortance i n determining the character of water use. 
i . e.g. Shaw, E.M., Ra i n f a l l and Rimoff; Hydrological Studies in 
Weardale, Unpublished M.Sc. Thesis, University of Durtiam, 1 9 5 7 . 
Smith, K., Some Aspects of the Hydrology and Water Use of the 
Nidd Valley. Yorkshire, Unpublished Ph.D. ThP>Rifi. TTnn.roT.o-[tT of 
Hull, 1964 . 
J 
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i t w i l l be sufficient here to note the general characteristics of 
surface water flow, and i n anticipation of future demands, on the 
•iear, remeniber the amounts of surface water that are available. 
In considering Figure 3 i t w i l l be apparent that there are three 
major characteristics of the surface water discharge; the extreme 
'flashiness' of the r i v e r , wit2a sudden high discharges occurring at 
any time o:!' the jrear, the seasonal increase of discharge during the 
f i r s t months of the water year, and the rel a t i v e l y constant 
discharges that characterise the spring and early summer. 
Sudden Floods 
The flashy nature of runoff can be attributed to the fact that 
drainage i s at once more efficient i n those areas where r a i n f a l l i s 
highest, and so intense rainstorms can be transmitted to waterc^^urses 
with great speed. In order to depict t h i s , the V/ear basin was 
submitted to a random sample survey, based upon the kilometric 
division of the Ordnance Survey. For reasons of speed a k% sample 
was used, which with 1 ,244 kilometric squares over the whole basin 
gave a convenient sample population of 5 0 . The squares selected 
by means of a table of random nu^ers are presented i n Figure 4 . 
By determining the drainage density of each of the sample squares 
(length of watercourses per unit area) and classifying these by 
the mean isohyetal zone within which each square f a l l s (according 
to 1916-50 standard period) Figure 5 was produced. Unfortunately 
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only two sample squares f e l l i n the zone of the highest r a i n f a l l 
(55 " - 7 0 " ) and with such a small class population, the resultant 
value must be regarded with more caution than the other figures. 
Although the two water years presented exhibit different 
characteristics, i t w i l l be noted that considerable floods crn occur 
at any time of the year. While the very high discharges noted i n 
November and December 1965, and February and April 1966 are the 
result of the melting of an extensive snow cover, the considerable 
peaks i n August and September 1966, and August 1967, represent 
runoff from heavy rainstorms. Thus, for instance, August 1966 
was a generally rainy month, with a very severe rainstorm occurring 
after several days of occasional rain and on the 13th 1.5S" of rain 
was recorded at Burnhope Reservoir at the head of Weardale, 1.25" 
at Satley at the head of the Browney catchment, and 0.98" at 
Willington i n the middle reaches of the Wear. This gave the heavy 
flood of the following day, i d t h 1,771 m.g.d. passing the Abbey Weir. 
The more severe storm on the 3rd October, however, produced a 
sl i g h t l y less spectacular flood at Durham. Rain f a l l was 1 . 7 " at 
Burnhope, 1.45" at S i t l e y and 1.09" at Willington. I t w i l l be 
noted, however, that the river was already flowing at twice i t s 
usual Slimmer volume at the time of the e a r l i e r flood, suggesting 
that runoff from a rainstorm would be speeded up, vdiile the r i v e r 
had returned to i t s lower l e v e l bv the time of the October flood. 
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suggesting that a greater proportion of r a i n f a l l would be absorbed 
by the drier ground. 
Far more common, however, are those r i s e s i n daily discharge 
giving values of between 4CX)-900 n.g.d. I f those freshes such as 
occurred on the 22nd and 25th June are included, and vriiich 
frequently flush the rive r after periods of low precipitation, i t 
w i l l be seen that the median value for floods i s 380 m.g.d, with an 
inter-quartile deviation of 610 m.g.d., but i f these freshes are 
not included, then the median value of floods i s 528 m.g.d-, with 
an inter-quartile deviation of 162 m.g.d., which gives a much 
clearer idea of the general nature of the floods than the arithmetic 
mean of 75^.2 m.g.d. +/- 635.6, where the occasional very large 
floods considerably distort the picture. 
Seasonal Increases of Discharge 
The most striking feature of the two water years presented i s 
the seasonal increase of discharge over the autumn and winter period. 
In the water year 1965-6, i t w i l l be seen that apart from a short 
period of eight days i n the l a s t half of October, discharges are 
continuously greater than 100 m.g.d. for the period 9th September -
7th Inarch, and for the period after the 31st October, minimum 
discharges are double t h i s value for a l l but 11 days. In the 
following year, however, these l a t t e r values are not so consistently 
attained, and indeed, values over 100 m.g.d. are only continuously 
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ciaintained for the period 3rd October - 2 4 t h December, \Aiile over 
the following five months dischargee of l e s s than 5 0 m.g.d. are 
typica l , with only occasional increases of discharge. In the 
period 1 s t January - 1 s t May, only 2 7 days have discharges greater 
than 1 0 0 m.g.d. 
Although i t i s not proposed here to enter upon a detailed 
hydrological investigation into the relationship bet\reen r a i n f a l l 
and runoff i t i s hardly feasible to examine fluctuations i n surface 
water discharge without reference to t h e r a i n f a l l regime over the 
period under discussion. Thus, i n Figure 6 the monthly proportions 
of annual r a i n f a l l for ten stations throughout the catchment are 
shown with the monthly proportions of the annual discharge of the 
Abbey V/eir for the two water years 1 9 6 5 - 1 9 6 ? . I t w i l l be noted 
that the regime of r a i n f a l l over the two years i s s l i g h t l y different, 
and that although t h e customarily wetter season of July-January i s 
slightly wetter i n 1966-7 ( 6 1,3^ annual r a i n f a l l ) than i n 1965-6 
( 6 0 , 0 ^ annual r a i n f a l l ) , 1965-6 w a s d i s t i n c t l y l e s s equable i n 
r a i n f a l l terms than the subsequent year, with the three wettest 
months (November, August, and February) having a mean proportion 
of 1 5 . 1 ^ while i n the following year, October, i l a y and August were 
the three wettest months, with a mean value of 12.9^, The three 
driest months i n 1 9 6 5 - 6 (I'larch, October and Septeiiiber) have a value 
of 3.65^ compared with 4 . 6 ^ for the three driest months i n 1 9 6 6 - 7 
(January, March and June). I t w i l l be noted that i n each case only 
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one month i s common i n each group, March i n the driest months, and 
Aur^ust i n the wettest months, while October i n 1 9 6 6 - 7 was the second 
wettest month, but i n the follovfing year was the second driest rionth. 
In both years, however, more than k% of the annual r a i n f a l l f e l l i n 
each month, excepting March 1 9 6 7 , when only 2 . 4 ^ f e l l . 
As might be expected, therefore, the runoff characteristics of 
the two years are slightly different. I f the difference beti-ieen 
the monthly proportion of runoff and the monthly proportion of r a i n -
f a l l are tabulated, then i t w i l l be seen that the more equable 
year of 1 9 6 6 - 7 shows a much closer association of the monthly 
proportion of r a i n f a l l and runoff than the preceeding year. The 
mean difference between the two i s 4 . 3 ^ i n 1 9 6 5 - 6 , and 2 . ^ 3 ^ i n 
1 9 6 6 - 7 , (Table 7 ) . For both periods, however, the winter season 
sees a greater proportion of runoff occurring than precipitation, 
vdth excesses between December and llarch i n 1 9 6 5 - 6 and October -
January i n 1 9 6 6 - 7 . This excess must be regarded as either the 
contribution of water from other sources, or the lack of a water 
demand either as evapotranspiration or as a contribution to aquifers. 
I t i s probable that both factors are at work. Over the subsequent 
period (April- September 1 9 6 6 , after Febriiary 1 9 6 7 ) runoff i s l e s s 
than the proportion of precipitation would suggest, which would 
seem to represent a loss of water, probably to the atmosphere through 
increased evapotranspiration consequent upon the growing season. 
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but also to the replenishment of those subterranean sources which 
may help to maintain the high flows of the vdnter season. The 
evaluation of the role of these two agents, evapotranspiration and 
the contribution of sijbterranean sources deserves more attention 
than can be given here, but i t would certainly seem that the 
hydrological balance i s not necessarily annual, as i s shown i n the 
data for 1966-7. 
Constant Discharges 
In considering Figure 3 i t i s apparent that there are a number 
of daily discharges around the single value of c 45 m.g.d. As 
these discharges are not the immediate result of precipitation, i t 
i s obvious that they must be derived from ground v/ater flow with 
daily fluctuations reflecting changing meteorological conditions 
that affect evaporation etc. I f these daily values are smoothed 
out by presenting the discharges i n weekly form (Figure 7) then by 
coii?>aring the two histogramms, i t i s easier to pick out these mainly 
ground water days as periods of low weekly flow, lying i n the troughs 
between periods of high discharge. I f the mean value for these 
weeks i s found, i t \dll be seen that for the water year 1965-6 a 
weekly value of 306.5 m.g.w. +/- 27-5 m.g.w. (c 43.B +/- 3.46 m.g.d.) 
i s obtained, and for the following year, 333-9 +/- 45-9 m.g.w. 
(47.7 +/- 5.19 m.g.d.) 
Discussion 
Throughout the proceeding paragraphs the mention of the accepted 
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hydrological terms of surface runoff, interflovr, and ground water 
discharge, or base flow, have been for the most part avoided, but 
i t vrould seem to be appropriate to introduce them at t h i s point. 
Using the definition given by Iheson and Downingj,, surface runoff 
represents that part of precipitation i*iich flows directly over the 
surface into the stream and river channels, and i s that part of 
precipitation which has not passed underneath the surface of a 
basin. liiterflow may be considered to be that part of i n f i l t r a t i o n 
which moves rapidly i n horizontal directions usually i n the s o i l 
zone, or immediately below i t , but vAiich does not penetrate to the 
underlying zone of saturation. Base flow originates from that 
part of the i n f i l t r a t e d water which moves downward under gravity to 
reach the zone of saturation under the water table, and then 
percolates l a t e r a l l y along the aquifers according to the hydraulic 
gradient, and subsequently discharges into watercourses either as 
effluent discharges, seepages, or springs ri s i n g contiguous to the 
river channel. 
Hydrologists have given considerable attention to the separation 
of these three components, and \^en a l l three occur together, during 
periods of peak discharge, then their distinction must be open to 
speculation. However, i t i s suggested that t h i s t r i p l e division. 
i . Iheson, J . & Downing , R.A., *The Ground Water Coii5x>nent of 
River Discharge and i t s Relationship to Hydrogeology* J n l . 
Instn. Wat. ^nR. Vol.IS. No.7. 1964. 
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based essentially on the depth to ^ i c h water penetrates into the 
ground, may on a broader scale be s^plied to the three characteristics 
of the Wear noted above. The flashy increases i n discharge 
consequent upon sudden rainstorms, or long periods of precipitation 
represent water that cannot be immediately retained i n the ground, 
although i t may pass into streams direct as surface runoff or 
indirectly as interflow. The fact that sudden rainstorms do not 
necessarily imply sudden increases i n discharge, emphasises that 
such discharges can only occur -when the ground i s already satiarated, 
or when the rainstorm i s of such intensity that precipitation 
cannot be absorbed at the rate at which i t i s f a l l i n g . 
The seasonal increases i n discharges represent the seasonal 
raising of the vrater table consequent upon increases of precipitation 
and decreases i n the demand of vegetation after the growing season, 
and a lower rate of evaporation i n the cooler months of the year, 
and thus represents water that has penetrated into the ground, but 
has not passed into the deeper aquifers. Base flow, or the 
contribution of the deeper aquifers, lying below the summer water 
table i s represented by the long periods of constant l e v e l 
experienced during the growing season. Even t h i s , of course, w i l l 
vary from year to year, but these variations w i l l be sli g h t . 
I t w i l l be apparent therefore, that the amount of water available 
for use shows a seasonal rhythm, -which varies according to 
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meteorological conditions, and i n p a r t i c u l a r , according to the 
incidence of p r e c i p i t a t i o n . The r a i n f a l l conditions prevailing 
over the period when discharge records vrere kept have already been 
mentioned. The d a i l y mean values for t\io r a i n f a l l s t a t i o n s , one 
at Burnhope at the head of the catchment, and the other at Durham 
at the lower end, are presented graphically i n Figure 3 j but i n 
order to put these figures into perspective, i t i s necessary to 
consider, b r i e f l y , the longer term nature of p r e c i p i t a t i o n over 
the Wear basin. 
R a i n f a l l over the Standard Period 1 9 1 6 - 5 0 
The VJear and Tees catchments viere the f i r s t to be considered 
by the ^feteorological Office i n the preparation of annual and monthly 
mean r a i n f a l l values for the standard period 1 9 1 6 - 5 0 , and the mean 
isohyetal picture of the Vfear catchment i s set out i n Figure 
As the highest r e l i e f i n the V7ear basin l i e s i n the west, i t i s not 
surprising that most p r e c i p i t a t i o n f a l l s there, with r a i n f a l l s as 
high as 65"-70" l i k e l y on the highest parts of the extreme west of 
the basin. At Grassneres recording station (1850»0.D.) i n the 
Burnhope catchment, 9 3 . 2 0 " was recorded i n 1 9 0 3 , but Shaw^ ^^ ^ considers 
t h i s and the other monthly gauges i n t h i s r e s e r v o i r catchment to be 
unreliable, and considers that the Grassmeres mean of 5 9 . 7 1 " and the 
Lodgegill mean of 63.47" for the period 1 9 0 3 - 5 2 both too high. 
i . Hydrological I>femoranda, op c i t 
i i , op c i t 
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R a i n f a l l decreases rapidly eastwai*ds as elevation f a l l s , to 35" 
i n the valley a l i t t l e to the west of Stanhope, but thereafter 
the gradient i s le s s steep, u n t i l parts of the Wear valley around 
Chester l e Street have l e s s than 27.5" p.a. Increases of height 
along the Permian escarpment, however, result i n increases of 
precipitation with a mean for this area of a l i t t l e over 30" p.a. 
The monthly means for this standard period are presented i n 
Table 8, for the catchment of the Wear above Stanhope, the Wear 
above Sunderland Bridge, and the entire Wear catchment, and also 
for the Gaunless and Browney tributaries. ^y means of the Browney 
and Sunderland Bridge catchments the estimated mean monthly r a i n f a l l 
figures for the catchment above the Abbey V/eir has also been 
inserted. Figure S dramatically reveals the presence of a drier 
season from February to June, during which time for the catchment 
as a i^ole only 32.8^ of the precipitation f a l l s i n 41.6^ of the 
year. I t w i l l be noted from Table B that the other divisions of 
the catchment f a l l close to that value. As might be expected the 
western areas of the catchment above Stanhope are consistently 
wetter than the other areas, but i t w i l l be seen from Table 9 
that the wetter season i s slightly more pronounced than for the 
rest of the basin. The similarity of the r a i n f a l l and regimes of 
the Gaunless and the Browney catchments betokens their broadly 
similar position on the flanks of the Pennines, although the 
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Browney tends to be wetter than the Gaunless i n the l a s t five 
months of the water year. The proportion of r a i n f a l l i n these 
two areas during the drier season, however, at 3U»h% (Gaunless) 
and 34.2^ (Browney) agree well. Within the wetter season, the 
period from October to January v d l l be seen to be rather wetter 
than the f i r s t three months of the season (July - September), 
although there are significant differences throughout the season, 
with, for the basin as a vdiole 8,6% of the annual rain f a l l i n g i n 
the two months of July and September, but 10.2^ i n August. In 
terms of regime the whole basin follows a similar pattern during 
the vretter season, although the Gaunless proves eccentric during 
November, i t s monthly proportion of rain r i s i n g above the October 
figure, when a l l the other areas remain the same, except for the 
highest region lAiich actually f a l l s . 
To sum up, then, more than 6% of the annual precipitation f a l l s 
i n each month of the year, while a vretter season lasting ffom 
July to January inclusive has an average of almost 7.2^ of the 
annual r a i n f a l l each month. This regime i s followed throughoiib 
the basin, but i s more pronounced i n the wetter parts of the 
catchment, which i s r e l a t i v e l y more significant i n terms of runoff 
than i t s area would suggest. 
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Water Corn stills 
A Note on Water Power i n the Wear Basin 
The use of water power i n the VJear basin has i n the past been 
both extensive and important. Before thsintroduction of steam 
power i n the eighteenth century, water provided the most iii?)ortant 
motive force for the many extractive and productive industries that 
vrere conducted i n the area. Accordingly, considerable attention 
has been given to the use and development of water power i n the 
basin, and i n t h i s and the following chapter an analysis i s made 
of the 95 mills not immediately connected with the lead mining 
industry, which has been given separate treatment i n Chapter VI. 
As mills could have been established at almost any point on the 
many watercourses within the basin, the position of the m i l l was 
often determined more by questions of land ownership rather than 
physical necessity, although some very fine m i l l s i t e s were undoubt-
edly u t i l i s e d . The interest of the s i t e s , therefore, l i e s largely 
i n the way water power has been developed at these particular places, 
and the consequent arrrngement of m i l l and watercourses. 
Accordingly, i n Appendix B a plan i s presented of eqch known m i l l 
s i t e , based upon the f i r s t edition of the 25" Plans of the Ordnance 
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Survey. The Countr i s fortunate i n that i t was the f i r s t to be 
surveyed at t h i s large s c a l e , and the plans were mostly complete 
by 1 8 5 7 . At t h i s time, most of the m i l l s , even i f some were 
abandoned, were s t i l l i n existence, and v;ith the use of f i e l d work, 
the l a s t landscape e f f e c t s of the m i l l s can be accurately plotted. 
I t can be assumed that the s i t e s of m i l l s have for the most part 
remained constant, although the arrangements of l e e t s and the 
buildings themselves have changed from time to time. Where possible, 
t h i s question of s i t e has been checked, and although, unfortunately, 
the sample was small, the r e s u l t has almost always been to confirm 
t h i s assumption. Thus, the m i l l at Hett, established by 1 1 6 8 was 
shown by a sketch map of c . 1 4 3 0 to be i n the same position as a 
much enlarged m i l l of 1 8 5 7 , although at S h i n c l i f f e , the m i l l was 
shown to have moved to i t s l a s t s i t e sometime a f t e r the mid 
seventeenth century, when the course of the Old Durham beck was 
changed. 
Corn I-tilling 
I n the t h i r d century A.D., an undershot water wheel was f i t t e d 
to the r i g h t banlc bridge abutjJment of the Roman bridge over the 
North Tyne at Chesters i n Northumberland. This i s the e a r l i e s t 
water m i l l ever recorded i n the North Ea s t , and one of the e a r l i e s t 
i n the country- The f i r s t r e l i a b l e a l l u s i o n to a post-Roman corn 
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m i l l i n England occurs i n 762^, but by 1086 5^624 mills were 
active i n 3>000 or so communities south of the Trent and the 
Severn. Although Northiinibria was l a i d extensively waste by 
William I i t seems not unlikely that the larger Saxon communities 
which erected the stone churches such as have survived at Escomb, 
Wearmouth and Pittington would have had a water rrdll, i f only of 
the more primitive Norse type. I t i s not, however, u n t i l the 
twelfth century that there i s definite proof of a water corn m i l l 
i n the Wear basin. 
The F i r s t I>gJJ.s 
The f i r s t reference to a m i l l occurs i n 1118 when the m i l l i n 
the new faubourg of Frara.'ellgate, at Durham, was given to the 
brethren of the Hospital of St. Giles, i n their original foundation 
charter^^. I t would seem probab]e that this i s very near the time 
of the erection of the m i l l , for the inhabitants of Palace Green 
who were moved i n 1112 were probably settled across the r i v e r by 
Bishop Flambard, who subsequently b u i l t Framvjellgate Bridge i n 1120. 
As t h i s m i l l was at work by this time, i t seems hard to imagine that 
the mills worked off the Abbey Weir, known to be in existence by 
1172j^^j^, were not already established, and similarly that the 
Bishop»s l i i l l on the right bank of the river below St. Nicholas 
Church was not already serving the needs of the walled town. I t 
i . Oxford History of Technology. Vol.11. 
i i . S.S. XCV 37 
i i i . S.S. I 252 
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w i l l be appropriate at this point to note the precise functions of 
the several mills at Durham, The Abbey V/eir was maintained at the 
common cost of the Convent and the Jishop, The Bishop had a corn 
mi l l at the eastern end, subsequently knovm as the Jesus I l i l l (Plate 
I I ) which supplied flour for the Castle and the f o r t i f i e d peninsula. 
Bjr the fifteenth century a second com m i l l waB established here. 
On the western side the Convent had a m i l l , the Abbey i l i l l , to 
supply flour to the large conventual household and i t s retainers i n 
Grossgate, assuming the role of manor mill to the Prior*s v i l l of 
Crossgate (Plate 10). In the fifteenth century a fulling m i l l was 
established by the side of the corn m i l l . In Efarawellgate the m i l l 
established by Flambard was manor m i l l to his v i l l of Framwellgate, 
and at the other side of the river the walled City was served by the 
Bishop's WJJL (Plate IV ). The m i l l at Framwellgate subsequently 
passed to the Convent and went under the name of Clock i i i l l . 
Other mills at work during this period can be summarised as 
follows. At the Prior's v i l l of Pittington, a m i l l was being used 
before 1154^ and at his v i l l of Hett a m i l l was established by 1168^^. 
According to Boldon Book... mills were also established i n the 
episcopal v i l l s of Chester l e Street, Nev/bottle, Biddick, Tursdale, 
Stanhope, Wolsingham, Lanchester, Witton Gi3.bert, and i n 
Aucklandshire, and Quarringtonshire. 
i , S.S. LXXXII 129 
i i , S.S. L V I I I 130 
i i i , S.S. XX7 
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I f an examination i s made of the distribution of mills found at 
th i s time (Figure 9 ) i t w i l l be seen that their erection re f l e c t s 
certain physical conditions, and the ovjnership of lands. Thus i n 
the upland area to the west of Dere Street there were few mills. 
Those at work are i n the chief v i l l s of the episcopal manors of 
Auckland, Lanchester and Vfolsingham, supplemented by mills at 
Stanhope and West Auckalnd* These areas l i e within an area which 
has been visualised as having le s s than 100 acres of arable land 
per square mile, and can be represented as lying within small oases 
of settlement and improved agriculture set i n an extensive forest 
and waste.. 
1 
To the east of this upland area, i n the gentler f e r t i l e vale 
and post-glacial platforms of the middle Wear valley, mills are 
distributed much more frequently. "While the chief v i l l of the 
episcopal manors each have a m i l l , Durham,Chester le Street, Cornforth, 
Houghton le Spring, several v i l l s have a m i l l to themselves, as at 
Witton Gilbert, Sherbiarn, and Tursdale (Trillesden i n ancient 
charters), A vrfiole l i n e of mills can be seen stretching along the 
foot of the Permian escarpment, from Penshaw i n the north to 
Cornforth and Tursdale i n the south. A l l these mills l i e within 
an area of 100-200 acres of arable per square mile^^ and r e f l e c t 
a larger amount of land given over to arable farming, and a larger 
population. 
i . Dickinson, P,, The Historical Geography of County Durham i n the 
Ifi.ddle Ages, Unpublished Ph.D. Thesis, University of Durham, 1957, 
i i . Dickinson, op c i t 
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Mills at the Beginning of the Fifteenth Century 
From 1200 to I4OO another 15 mills make their appearance known, 
most, i f not a l l of -which, i t i s suggested would be established 
before the outbreak of the Black Death i n the County in 1349-50. 
The distribution of these mills portrayed i n Figure 10 would seem 
to suggest the further opening up of the wastelands of the upland 
west, and the growing prosperity of the more f e r t i l e middle Wear 
valley. I t i s probable that a m i l l was established at Frosterley 
by 1210. and the Hatfield Survey of C.I3SO.. records expansion 
particularly i n the south west of the basin, along the Bedburn, 
Idnburn and Gaunless valleys. ISLlls were established by t h i s time 
at V/itton(Fychewak late r Fitches), Lynsak, and Evenwood and at 
Bedbtrrn. To the north on the head waters of the Browney, the m i l l 
at Satley was at work by 1324^^^^* 
The number of dams placed on the Wear at t h i s time i s doubled. 
At some time after 1244 the brethren of Kepier Hospital established 
their new m i l l by the side of the hospital^^. From the Bursar's 
Roll at the Convent, i t would seem that the conventual m i l l at 
Skaltok, manor m i l l of Slvet, had been established some time before 
1300. At Hunwick, north of Bishop Auckland, the Hatfield Survey 
i . S.S. XCV 195 
i i . S.S. XXXII 
i i i . Surtees I I 345 
i v . S.S. XCV 203 
V. S.S. CTTI 503 
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notes that 'Johannes Burden ... ten place am pro stano molendini'^^, 
and the mills at Tudhoe (1279) and Shincliffe (1355) further 
suggest the growing prosperity of the lands immediately about the 
river over this period. The m i l l at Tudhoe was deemed to be old 
i n 1279^^^ and i t may be that this m i l l ought more properly to be 
included i n the l i s t of early m i l l s . To the east, however, m i l l s 
continued to be established, v/ith mills mentioned at Herrington i n 
^ ^ ^ ^ i i i ' at Coxhoe by 1250^^^ and at Hetton by the Hatfield Survey, 
The Black Death i s generally taken to be the turning point for 
feudal England, after which labour became scarce, and ancient 
services were commuted i n favo\ir of money payments. I t would be 
appropriate therefore to examine the place of the m i l l i n feudal 
Durham. The services performed at a lord's m i l l by his servile 
tenants are familiar enough, and Durham i s no exception. The 
whole range of services i s aptly summed up i n the Feodarium 
Prior at us Dunelmensis^ with regard to the m i l l at Hett. The tenants 
were to 'operantur ad stagnum molendini et dant stramen pro 
cooptertura molendini et cariant lapides molares et meremium pro 
reparacione molendini quociens necesse f u e r i t ' . Services were not 
necessarily restricted to the local m i l l of the v i l l , of course. 
i . S.S. XXXII 50 
i i . Surtees I I I , 297 
i i i . Surtees I , 188 
i v . S.S, VI 103 
V, S,S. L V I I I 70 
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and the men of Urpeth i n 1181^ and Sheruton i n '^3^^^ "to carry 
millstones to the episcopal mills at Durham, Similarly half of the 
m i l l dam at Lanchester was repaired by Nicholas Rugheved i n 1340> 
who held half o f the v i l l o f Greencroft^^^ while the dreng tenants 
of Greencroft were l i a b l e for the repair of one twelfth o f the 
Lanchester dam. 
Host important of a l l the services, of course, was the tenants' 
obligation to grind at the lord's m i l l , paying a certain amount i n 
multure, EradshaWj^^ notes that some free tenants might get 
exemption from multure, others ground, but only paid perhaps one 
twentyfoxn*th o f the produce. This was by no means universal as 
the free tenants of the P r i o r at Rainton had to pay one thirteenth 
part multure^. The bondager, notes Bradshaw, generally paid one 
thirteenth part, but again this was not uniform for the Prior's 
tenants at Pittington and l^borsley paid only one fourteenths^. 
The m i l l s , as Dickonson noted, were usually put out to farm at a 
fluctuating rent. To take as an example the m i l l at Coxhoe, farmed 
out by Finchale Priory, Betv/een 1360-90 the annual rent varied 
from 43 s ,4d . to 6 6 s , 8 d , , remained at 60s , u n t i l 1456 when i t was 
increased to 66 s .8d . u n t i l 1476 when i t was again increased to 80s , 
i . S.S. XXV 71 
i i . S.S. XXXII 152 
i i i . Surtees I I 321 
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v i . S.S. LXXXII 106 
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The m i l l at Finchale, however, steadily declined i n rent from 58s.4^. 
1361 to 20s. i n 1388, and for the following century ronaiined at 
around two marks, except for some violent fluctuations between 1460-90. 
I f the revenue of the mills i s examined, the expected pattern 
emerges. In, for instance, the liagnum Rotulum Receptorum Dimelmensis 
of 1308^ there are five episcopal mills west of Bishop Auckland, 
vrtiich together yield £ 1 6 . 7 . 0 , , ^r&l±le the six mills to the east of 
Bishop Auckland, including Auckland, but not Durham, where the mills 
were not at farm, yielded £ 3 0 , 6 , 8 , I t must be further remsmbered 
that there i-rere 19 other mills i n this eastern area, but only 3 more 
in the west. Thus i t i s easily apparent that nob only were there 
fewer mills i n the upland west, but that they were smaller, and 
yielded l e s s revenue. I t i s to be noted that this r e f l e c t s the 
economic condition of the two areas rather than the water pov/er 
potential. 
I4ills from the Fifteenth to the Seventeenth Century 
From 1400 to 1647 eleven more mills come to !Light, of v/hich i t 
i s probable that six were much ea r l i e r foundations. The mi l l s at 
Barnwell, mentioned i n 1426^^, Harberhouse and Lumley on the Wear, 
Groxdale mentioned i n 1575^j_j_ and Crook Hall, f i r s t mentioned i n 
1636^^^ were a l l upon secular estates of considerable antiquity. 
i , S.S. XXV 
i i , Surtees I I 120 
i i i , D/S L77-83 
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A l l are within the rel a t i v e l y prosperous middle V/ear valley, and i t 
would not be unlikely that these estates possessed a water corn 
m i l l at an e a r l i e r date than their f i r s t documentary es/Mence. would 
suggest. Similarly, the m i l l on the Gaunless at Bishop Auckland, 
f i r s t mentioned i n l647j_ which existed primarily for the 'grinding 
of the corn of the servants and officers of the Bishop at his house'^^^ 
was probably at work i f not from the origins of the palace at 
Auckland i n the early foin'teenth century, then at least soon afterwards, 
I t i s not known when the second m i l l established on the east side 
of the Abbey Vfeir at Durham was erected, but there were certainly 
two mills there when they were bought by Prior Castell at the close 
of the fifteenth century. 
In the west, i t i s significant of the further opening of Weardale 
that two mills should have been erected upon freehold land by 1595^  
at Unthank across the r i v e r from Stanhope, and Eastgate^^^ while the 
decay of the bishop's m i l l at Stanhope by 1647 was said to be offset 
by the erection of a new m i l l at Westgate^^. I t w i l l have been 
noted that concomitant with the development of Weardale has run the 
opening of the Gaunless valley, and continuing this trend a further 
m i l l i n this valley becomes noted i n 1622 i n the chapeIry of 
St. Helens Auckland* This i s probably Broom MLll^. 
i . C.C. R/S 23375 
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PUTE IV 
The Bishops' l a i l , Durham 
5 1 . 
The breakdovm o f feudal services, alluded t o above, meant the 
growing necessity for the hiring o f men and s k i l l e d labour, and tiie 
consequent extension o f booli-keeping and accounts. Thus, from the 
fifteenth century onwards, a much clearer picture o f the construct-
ion and use o f corn mills can be assembled from the various accoimt 
r o l l s that are available today. The account r o l l s o f the convent 
officers at Durham, of course, are o f great interest, but another 
survival o f note i s a r o l l relating exclusively t o the repair and 
reconstruction o f some o f the episcopal mills i n 1421^^, I n this 
one year at Chester le Straet, the dam was cleaned out, a new roof 
was put on the / a i l l , the miller's house repaired, the water wheel 
l i f t e d up and f i t t e d on a new axle tree, and the leet made water-
proof. Because there had been an 'obstupaccione aquo de Were a 
l a fleme molendinorum granniticorum' at Bishop Auckland, 10s .6d , 
had to be expended on building up and scouring out the l e e t . At 
Durham, a nev/ road was built t o the Jesus Mills, 'Et sol Johni 
Turbott de Dunelm pro portacione culpacclone at exaspacione de 401 
piles adquosit pro reparacione e t emendacione viarum ex australe 
parte molendinorum austroruri de Dunelm pro singulo 12d. cum 14d, 
Solu eidem pro portacione 14 plaustr oobosti pro emendacione eorum 
viarum'- A t Comforth the water wheel was repaired, new woodwork 
i . C.C. /C.W. 190043 
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was introduced at Stanhope l - l i l l , and the rynd spindle on the stones 
was renevred at Lanchester. 
I t i s evident that specialist workmen were about. Johni Rychemond 
de Auckland supplied pitc h for works on water wheels at both Bishop 
Auckland and Stanhope, and Johni Hob son de Derlyngton was also at 
work on both m i l l s . Thomas, the smith of S h i n c l i f f e , seems to have 
had a t h r i v i n g trade as a millwright working at both Chester le Street 
and Durham. I^iaterials, i f at a l l possible vrere brought from the 
episcopal estates. Thus timber from the park at Frankland was used 
at both Chester l e Street and Durham, and both stone and timber were 
used i n the construction of the m i l l s . Esctensive use was made of 
pitch for waterproofing launders and water channels, \ * i i l e l o c a l 
i r o n was u t i l i s e d i n the many smaller inclement s, *pykkes, wyrables, 
axes, fetylokkes, chisels et a l i a instrumenta oonsimilia*^. Some-
times the s k i l l e d workmen recruited local labour, occasionally he 
used his own family. Thus at Stanhope, John Colson, a mason 
erecting new walls was paid MO dies J ad 5d. cum 3s.6d. solut pro 
famulo so ibidem operant per eidem as J!4-> surama 7 s . 1 0 j d . » Thus 
i t w i l l be seen that the use of watermills implied not only an 
appreciation of the application of water povrer, but also a whole 
range of s k i l l s developed by specialist workmen \-ihose services could 
be hired. 
i . S.S. CLXIX 807 
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The m i l l dam, of course, was v i t a l to the whole operation, i t 
being necessary to regulate the amount of water passing onto the 
v^eel, and as a certain amount of information i s available on the 
large dams that were set on the VIear i t s e l f , i t would be appropriate 
to note the construction of t h i s important factor. The mediaeval 
dam was essentially a heap of wood, stones and moss arranged i n 
varying degrees of sophistication according to the temper of the 
times and the cire of the m i l l e r . Two methods were used, often 
i n conjunction, but occasionally separately. Sometimes the base 
of the dam was composed of a trapezoidal p i l e of stones upon vriiich 
irrere placed branches to form the *ryssdam». Thus, *Et Thomae 
Cokfeld, Johanni Person et a l i i s pro factura l e ryssdam super 
stagnum molendini de Fynkall'^. At other times the base of the 
dam was formed by hurdles weighted down with stones upon which v/as 
then placed the ryssdam of branches, the whole being made waterproof 
by the application of moss to the int e r s t i c e s . VJhere the dam 
joined the r i v e r bank at the m i l l , strengthening was needed, and a 
masonry wall was usually constructed. At Finchale i n 1375 £ 4 * 2 . 4 . 
was expended upon 'facta columpnia petrjjia contra defenciorem aquae 
pro molis'^j^. Each year the dams had to be repaired with the 
application of moss. Thus at Durham i n 1473 'diversis mulieribus 
i . S.S. V I ccclv 
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pro portacione de le mosse ad stagnum molendini Abb*ie hoc anno 
8s.0d.^ and i n 1523 *Reparaciones ,.. operantibus super ampnem 
molendini Abbathie per 14 dies 21s. pro aquisiicione et carriagio 
le mossez ad predictum ampnem 14s .5d . ' At other times hurdles 
had to be l a i d down, and thus i n 1355 i s the entry 'Et i n 36 flakkes 
f a c t i s i n parco de Beaurep et Houghall pro stagno l^olendini Dunelm 
et Skaltok,» 
As might be expected on such a flashy r i v e r as the Wear, these 
primitive dams were often swept away or severely damaged. A flood 
i n 1402 swept away the dam at Finchale and Skaltok, and the Clock 
m i l at Durham, but i f these dams were easily l o s t they were easily 
r e b u i l t . I t was not u n t i l the eighteenth century that masonry dams 
became the norm, and even as late as I86O the dam at Kepier was 
constructed i n the ancient manner, 
1640-1840 
In the mid-seventeenth century the sequestration of the Bishop's 
lands and property, and t h e i r subsequent evaluation allows an 
examination to be made t>f the value and condition of the watermills 
at t h i s turning point i n the h i s t o r i c a l development of the area. 
Unfortunately, the surviving surveys do not cover the many m i l l s i n 
the centre of the basin, and information on lands i n the middle 
Uear valley, r e l a t i v e l y r i c h i n mediaeval times i s not available. 
i . S.S. CXI 644 
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save that the m i l l at Cornforth was v/orth £15.6.S. p.a. to i t s 
tenant^, that at Chester le Street £12.8.0.^^ and that at 
Newbottle £ 1 2 . 3 • 4 . ^ ^ ^ . I t i s unfortunate for t h i s present purpose 
that the surveys taken of the Dear: and Chapter lands also 
sequestrated at t h i s time, have not survived. I t i s possible, 
however, to gain some information on mi l l s i n the south and west of 
the basin. I t i s significant that the manors of Wolsingham, 
Evenwood and Auckland, which had one, or perhaps two m i l l s each 
at the time of the Hatfield Survey now contain many more. The 
manor of Bvenwood had fi v e m i l l s within i t s bounds i n 1647> worth 
upon average £ 1 1 . 1 1 . 0 . to their tenants. The new m i l l at Westgate 
b \ i i l t t o supplement the one at Stanhope was worth £12 p.a., but 
the : T i l l s at the two most important centres of Wolsingham and 
Bishop Auckland were worth much more. At Wolsingham the m i l l was 
worth £23 p.a. and at Bishop Auckland the two mi l l s were worth £26 
and £24 P-a. I t i s worth noting the difference i n value betvreen 
the country m i l l and that serving the more important manor centre. 
I t may be significant for the other m i l l s i n the east of the middle 
V/ear lovrland, that the m i l l at Cornforth, one of three i n the manor 
of Bishop I^iddleham was worth £15 p.a. 
Remnants of feudal service s t i l l existed at thi s time. A l l 
i . C.C. /k.S. 23374 
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the tenants of the manors of Bvenwood and Bishop lfi.ddleham were 
s t i l l required to grind at the episcopal m i l l s , but at Chester l e 
Street they had no such obligation, t h i s , perhaps, explaining the 
r e l a t i v e l y low value of t h i s m i l l situated at a manor centre. 
At Houghton le Spring none of the tenants had to grind at the lord's 
m i l l except the unfortunate tenants of Newbottle and East and I^ddle 
Herrington, on whom the f u l l feudal service was enjoined, »ye 
Tennants of Newbotil and of East and IUddle Herringtons are bound 
by t h e i r tenancy to carry and lead stones and timber to the said 
milne and to f i n d thatch for the repairs thereof and to scower the 
m i l l dam or water race of the said I U l l ' ^ . Tenants at Bishop 
Auckland were also obliged to grind at the lord's m i l l s but 
'regrators ... at thyre expense may grind at other m i l l s i f they 
please^^'. I t would seem that t h i s was due to a decree of Chancery 
at Durham on a case brought i n 1623 by George V/alton farmer of the 
Bishop's ItilTs at Durham against the m i l l e r of Croxdale. I t would 
appear that for over f i f t y years pre-viously the tenants of the 
country m i l l s round about Durham had brought t h e i r C c r t s t o the 
City and taken away grain bought by r e t a i l e r s at Durham market, 
ground i t i n t h e i r m i l l s at a cheaper rate than the Durham r e t a i l e r s 
would have enjoyed at thei r lord's m i l l , 'so they grind l i t t l e corn 
i . C.C. /R.S. 23383 
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at the Bishop's i i i l l s to yr Orator's loss and damage of £80^' . 
Not only did tl» millers of Sh i n c l i f f e , Kepier, Hett and Croxdale 
m i l l s come to the City,, but also those ju s t outside the City l i m i t s , 
from the m i l l s on the Abbey l/eir, those at Crook Hall, and the Clock 
M i l l on the l i l l l b u r n . Over the next century, most claims to 
feudal service had been abandoned. VJhen i n 1726 John Tempest 
claimed that a l l the inhabitants of his manor of Gilengate were 
obliged to grind at his m i l l at Kepier, the lo c a l vestry were quick 
to organise opposition to him^^. Twenty years l a t e r , the m i l l e r 
of the Bishop's l i L l l s again complained that tenants vrere withdrawing 
t h e i r s u i t and service, and were 'using stool m i l l s or hand m i l l s ... 
and procuring other householders to grind t h e i r malt i n t h e i r own 
houses^^^' but his complaint went imheeded and there are no fines 
i n the manor coiirt books of the time for not grinding at the manor 
m i l l . I t w i l l thus be apparent that by the eighteenth century, 
virtusuLly a l l vestiges of the mediaeval system had vanished. 
Expansion i n water corn m i l l i n g , however, continued into the 
early nineteenth century v/ith a rapid rise occuring i n the number 
of m i l l s i n Weardale and the Gaunless valley. By 1818 a m i l l was 
established at CowshiU at the head of Weardale, and another m i l l 
set up at Westgate. Broadwood m i l l was at work on the Bollihope 
i . D/S L77-83 
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Burn immediately south of Frosterley, and three corn m i l l s had 
been established on a new leet and dam thrown across the Wear at 
Wolsingham. The miLl on the freehold of Holebeck was established 
by 1773j^ . On the Bedburn, a m i l l was established at Harthope by 
1847^  and on the Linburn, m i l l s were at work at Podge Hole and 
Beckside, below the village of Hamsterley. The m i l l at Low Lands 
on the Gaunless belongs to t h i s time as does one, i f not both of 
the m i l l s at Slack. Altlioiigh the grain shortage of the Napoleonic 
period did much to encourage the c u l t i v a t i o n of wheat i n areas 
which had previously grown l i t t l e vAieat, t h i s very great increase 
i n m i l l i n g was probably more closely related to the large increases 
i n population which took place at t h i s time i n Weardale and the 
Gaunless valley consequent on the development of lead mining and 
coal mining. The population of the parish of Stanhope, f o r 
instance, rose from 5>155 i n 1$01 to 10,330 i n 1871, with a large 
increase taking place i n the f i r s t twenty yeqrs of t h i s period. 
At Wolsingham the story i s repeated, although the increase was at 
once more sudden, more dramatic, and l a t e r , the population increas-
ing from 2,086 i n 1841 to 7,778 i n 1871. At Evenwood, the 
population doubled between 1821 and 1841, r i s i n g to 1,729, with a 
similar expansion taking place at neighboiiring Cockfield. Thus i t 
w i l l be apparent that there was a great increase i n the demand for 
i , Newcastle Courant 
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grains of a l l kinds not only for human consun^jtion, but also for 
the many horses, 'galloways' to use the l o c a l term, which were 
enqjloyed not only i n coal mining, but also i n lead mining. 
The greatest number of Mills active i n the basin would seem to 
be the 62 ^^Jh±ch were at work about 1820 (Figure 11). Not only i n 
thevBst of the basin, but also i n the rest of the area, especially 
around Durham and Houghton le Spring, m i l l i n g was pa r t i c u l a r l y 
active. I t w i l l be noticed that there i s a f a i r l y even d i s t r i b u t i o n 
over the whole basin, with the two exceptions above. In 1820 there 
were no less than six m i l l s active within a radius of half a mile of 
Durham City. A report on the Bishop's I a l l at Durham i n 1816, 
states that i t was 'contiguous to and most advantageously situated 
for the grihdiftg of corn consumed by the most popular parts of 
Durham as well as for the manufacture of flours for the Sunderland 
market which i s carried on to a great extent by the occupiers^'. 
To the north, around Houghton l e Spring, the neighbourhood was said 
to be 'very populous among the c o l l i e r i e s , and there i s ample demand 
for the f l o u r ^ ^ ' . 
Rapid Decline, 1840-1920 
The decline i n water corn m i l l i n g after i t s zenith i n 1820 was 
rapid. A pattern that had taken 700 years to establish was almost 
i . Letter i n possession of Ifr. J. Smith, Bishops M i l l 
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e n t i r e l y removed i n the following century. In 1850 there were 
only two m i l l s active i n place of the six around Durham. Only 
the Bishop's i i i l l and Kepier WLU. were s t i l l at work, although 
thi s l a t t e r was 'old, i n s i g n i f i c a n t , and expensive to repair ... 
i t s functions could more e f f i c i e n t l y be done by a steam f l o u r 
n i l l ' ^ . ^y 1880 only two of the six m i l l s on the Luraley Park 
Burn system were active, and there were only 31 m i l l s active i n 
the whole basin. M i l l s i n the upper part of V/eardale continued 
to trade, but the decline of lead mining after the I870's quickly 
removed the stimulation of a l o c a l market, and the four m i l l s at 
Stanhope and Westgate had ceased work by the end of the centiny. 
i i l l s closed down i n the rest of the basin at a steady rate and i n 
no apparent pattern. Only 14 m i l l s were active i n 1914, but by 
1918 only the m i l l s at Cowshill, Holme, and Gaunless ^ i L l l Bishop 
Auckland remained. Cowshill ceased soon afterwards, and Holme i n 
1940. 
The decline i n l o c a l corn m i l l i n g and the v i r t u a l abandonment 
of water power i n the basin can be simply ascribed to the nature of 
the trade vrtiich was carried on, and i t s position on the c o a l f i e l d . 
Although the occupiers of the Bishop's t J l l l at Durham may have been 
supplying the growing Sunderland market with flours i n the early 
i . H.C. (1863) X m i l 77 
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part of the nineteenth century, the majority of m i l l s were part of 
a l o c a l trade, supplying a l o c a l market with flours and meals from 
largely l o c a l l y grown grains. The sudden growth of very large 
i n d u s t r i a l markets i n highly concentrated nuclei, rather than a sub-
uniform scatter across a r u r a l countryside meant the ris e of a trade 
organised upon more intensive l i n e s , using larger units of 
production. I n parts of southern England t h i s meant the erection 
of very large water m i l l s . On the coalfield of Durham i t meant 
the introduction of steam m i l l s . ia.llers at West Auckland, Wallnook, 
and Bishop Auckland introduced steam engines to thei r i^ater m i l l s , 
but new steam m i l l s were established at Chester l e Street, Shiney 
Row, Durham and Spennymoor. Thus the new concentrations of 
population were more easily served by the new m i l l s . 
These m i l l s themselves, however, were also a response t o a re-
organisation of the supply of raw material. The repeal of the corn 
laws i n 1848, the development of redlway and steamer communications 
and the opening up of the wheatlands of North America, meant the 
development of a world-wide corn trade, and the speeding up of a 
process of regional specialisation which had already started i n 
B r i t a i n . County Durham had largely ceased to be a wheat producing 
county by 1861, and on the larger scale, the changing picture of 
wheat supplied can be seen when i t i s noted that ^•diile the population 
of England and Wales doubled betvreen 1831 and 1861, the quantity of 
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grain imported, increased no less than th i r t e e n - f o l d . The 
subsequent f a l l i n food prices over the l a s t t h i r t y years of the 
nineteenth century did nothing to encourage the continuance of a 
lo c a l trade of any kind, but t y p i c a l l y , the l o c a l m i l l s that 
remained attacked the lower parts of the market and concentrated 
on the production of animal foodstuffs and coarse meals of a l l 
kinds, for the supply of a local market. The m i l l e r at Cowshill, 
for instance, i n the 1920's supplied the upper parts of Vfeardale 
and Nenthead with cattle fodder. Even t h i s , however, was soon 
denied to the small mi l l e r s , and with the closure of Ferens H i l l , 
Bishop Auckland, i n 1958 the water corn m2± became a piece of 
i n d u s t r i a l archaeology. 
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CHAPTER V 
Other VJater l a i l s 
Fulling mils 
By the fourteenth century there were seven f u l l i n g m i l l s 
established within the Kear basin, and at some time or another 15 
m i l l s have been used f o r f u l l i n g . A l i s t of t h e i r names, vdth 
the f i r s t documentary evidence of t h e i r existence i s set out below. 
I3O8 Bishop Auckland 'et de 10/- incremento molend fulon' 
(S.S. XX7 69) 
1334 Relly lease of a f u l l i n g m i l l at Relly from the Almoner to 
Thomas and James, f u l l e r s . 
(Durham Treasurer's Accounts Loc 6/5) 
1357 I'foorsley Banks (Bacstanford or Aldingrange) The m i l l i s 
mentioned annually i n the Finchale Account Rolls. 
(S.S. VI) 
1360 Finchale Abbey mentioned annually i n the Finchale Account Rolls 
( i b i d ) 
I38O Bedburn 'Johannes V/alker ,.. ten j placeam pro s i t u molendini 
f u l l e r ' 
I38O Svenwood 'Johannes Walker ten molendinum fullonicura red p.a. 
3s.4d. 
I38O Wolsingham 'Willielmo de Ifertey pro kolo aqatico et f u l l o n i c o 
i b i d ' 
A l l these three m i l l s receive t h e i r f i r s t mention i n the Hatfield 
Survey 
(S.S. XXXII) 
1427 Durham 10s. received for the f u l l i n g m i l l next to the Abbey 
Water Wll 
(Bursar's R o l l , S.S. CXI 620) 
1595 Unthank (Stanhope) 'likewise the walk m i l l there i s builded 
within the said wall' 
(C.C. /k.S. 277863) 
1658 Croxdale Fine levy on Gerard Salvin '... Croxdale ... with a 
flaiing m i l l there.' 
(D/S E 28) 
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1688 Witton 'uno molo f u l l o n i r o uno mollo f f o r r a r g ' 
1717 Colepike 'One f u l l i n g m i l l now i n possession of Robert Fulthcrpe' 
(S.S. CLXXIII 117) 
1729 Woodwell House 'That a f u l l e r s m i l l ... with a l l convenient 
speed be erected' 
(D/L D 55) 
1793 Butterby B^gain, sale or lease of Butterby ... including a l l 
that f u l l i n g m i l l . 
(D/S D 207/214.13) 
1827 Sleetbum (Primrose Side) Wm. Thompson, Fuller. 
(!Vhite and Parsons, 1827) 
I t w i l l be apparent from the quotations that most of the m i l l s 
were used as f u l l i n g m i l l s some time before they received these 
documentary entries. The fact that a l l the fourteenth century m i l l s 
were under ecclesiastical patronage, and a l l the l a t e r ones i n 
secular hands i s not necessarily significant. In common with other 
parts of the country there are r^ iore survivals of mediaeval 
ecclesiastical documents than secular papers, and i t i s not impossible 
that some of the l a t e r m i l l s were i n existence long before the date 
given above would s.ggest. 
I t i s necessary to note here that landscape evidence for these 
m i l l s i s , with one exception, e n t i r e l y lacking. At Moorsley Banks, 
a large quantity of f u l l e r s earth was discovered on the digging of 
foundations f o r a garage i n I966. At Finchale the m i l l was washed 
away by an 'aquam niagnam' i n the winter of 1402-3 and was never 
r e b u i l t S i m i l a r l y , at V/itton l e V-lear, the great flood of I771 
i , S.S. VI cxxv 
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washed away the m i l l s , and as the r i v e r abandoned i t s course they 
were never r e b u i l t . This flood also probably destroyed the m i l l 
at Woodvrell House, i f i t was s t i l l standing by 1771. The m i l l at 
Wolsingham was turned into a smelt m i l l by 1647^, v^iile there i s no 
mention of a f u l l i n g m i l l at Durham after the Dissolution. No 
subsequent reference to a f u l l i n g m i l l at Unthank has been found 
after the one quoted, and no trace of t h i s m i l l can be seen there. 
At Colepike and Sleetburn, the nearby presence of the place name 
'Bleach Green' suggests the presence of a f u l l i n g m i l l , but no 
further traces are to be found. At Relly, Bishop Auckland and 
Butterby although the sites are s t i l l recognisable, extensive r e -
building and alterations i n the nineteenth century, and subsequent 
demolition i n the last f i f t y years disguise the sites considerably. 
At these sites, however, and at Jfoorsley Banks, Colepike and 
Croxdale, continuity of record allows the sites to be fixed with 
certainty, and the plans of the la s t buildings on them are to be 
found i n Appendix B. At Durham,Finchale, V/olsingham, Unthank, 
'vfitton and V/oodwell House, contemporary dociimentary evidence only 
admits of the general position of the m i l l , while nothing i s knovm 
of the m i l l at Evenwood, although i t i s probable that i t stood near 
the corn m i l l . The m i l l at Wolsingham stood 'in Wolsingham town'^ 
i , C.C. A.S. 23387 
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so i t i s possible that i t used the waters of the Waskerley Burn 
l i k e the corn m i l l previously established. At Finchale the m i l l 
shared the fishery dam with the com m i l l , but i t could have stood 
either on the r i g h t bank, or on the l e f t near the com m i l l . At 
Unthank, i t i s knovnthat the m i l l stood within the same wall as 
the corn m i l l , but there i s no indication as to the arrangement of 
the buildings. The remaining traces of the leet show that i t was 
r e l a t i v e l y long, and i t i s possible that the f u l l i n g m i l l stood on 
t h i s l e e t , at a lower point than the com m i l l . At Witton l e Wear, 
the old course of the r i v e r was a l i t t l e to the north of i t s present 
course, and i t would seem l i k e l y that the f u l l i n g m i l l stood near 
the place now known as Low Barns^. According to Shirley's liap of 
1731 (Plate V ), the m i l l at Woodwell House stood i n the meadow at 
the end of Kepier Gorge on the r i g h t bank of the Wear, but no traces 
are to be found today. 
From an examination of the sites of those m i l l s that are known 
i t i s readily apparent that no particular kind of topographical 
site was preferred, the m i l l s being established i n secluded s i t e s , 
and i n more open positions, on small streams, and large r i v e r s , 
near to settlements, and remote from habitation, and indeed, i t must 
be adrJ.tted that the necessary physical requirements f o r a f u l l i n g 
m i l l - a p l e n t i f u l and regular supply of soft water with s u f f i c i e n t 
i. G.R. NZ 160314 
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head to drive raacninery, could be found on almost any watercourse 
in the basin. I f an examination i s made of the broader situation 
of the mills, however, certain patterns do emerge. 
In the foiarteenth century, i t i s apparent that the mills f a l l 
conveniently into two groups, the episcopal mills i n the west, and 
the conventual mills i n the east. The presence of a f u l l i n g m i l l 
at the chief v i l l of each of the western episcopal manors of 
Wolsingham, Evenwood and Auckland, with the site for a fourth at 
Bedb\3rn, vd.thin the extensive manor of VJolsingham, would suggest 
that the extensive moors of the Pennines, then, as now, were used 
for sheep rearing, and that the fu l l i n g mills T.'iere situated close 
to the source of supply of wool, at a point which was ea s i l y reached 
from most parts of the manor. The mills at Wolsingham, Evenwood, 
and the site at Bedburn, are a l l at the focus of the Wear, Gaunless, 
and Bedburn valleys,respectively, while Bishop Auckland could e a s i l y 
receive wool not only from the open waste lands to the north of the 
town, but also from the pastures of the Permian escarpment. 
Around Durham lay the three conventual mills of Relly, tfoorsley 
Banks and Finchale, i r d t h Durham i t s e l f i n the early fifteenth 
century. Midway between the pastures of the Permian escarpment at 
Pittington, and the grassy flanks of the Pennines at Esh, Aldingrange 
and Bearpark, the waters of the V/ear and the Browney provided ideal 
sit e s for the establishment of fu l l i n g m i l l s . Sufficiently near 
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the Convent for supervision, yet secluded enough to prevent 
disturbance, the noisy fu l l i n g mills were f i r s t established on the 
Browney where the rapid f a l l of the river as i t passes over the pre-
g l a c i a l interfluve between the Bro^-ney and the Deemess valleys 
provided excellent sit e s for darns and the erection of m i l l s . The 
Convent certainly had large nur.ibers of sheep. In the Abbey account 
r o l l s i t can be seen that there vjere 1,028 sheep on the pastures 
around Pittington i n 1338, 791 i n 1414 and 771 i n 1441^, but the 
business of f u l l i n g always seems to have had some closer connection 
with the c e l l at Finchale than with the mother house. The f u l l i n g 
m i l l at Finchale v/as established sixty years before the m i l l at 
Durham, vrtiile the mill at tborsley Banks stands on a site where 
Bishop Pudsey gave the monks of Finchale the right to establish a 
m i l l i n the twelfth century- I t i s curious to note that the c e l l 
at Finchale had a regular reridttance from the m i l l at Relly of 2s.Od. 
p.a. I t may be that this was part of some agreement concerning the 
I'borsley Banks dam, and the passing of sufficient v/ater down to 
Relly, but t h i s i s just speculation. 
I t i s not pertinent here to examine the values of the mills at 
length, but i t can perhaps be noted that they were not a source of 
great revenue to their owners, or thus presumably, to their farmers. 
The m i l l at iborsley only returned a rent of 10s. p.a. u n t i l after 
i . S.S. C.311 
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the destruction of the m i l l at Finchale i n 1402. Reference has 
already been made to the rents of water corn mills at t h i s period, 
and i t w i l l be at once apparent that this rent was lower than that 
to be gained from a modest corn m i l l . The Finchale m i l l at Iborsley 
was not an exception, for the m i l l at Durham returned a rent of only 
10s. i n 1427« In the seventeenth century the mills were not of 
great moment. From 1613 u n t i l 1680 the mill at Bishop Auckland was 
leased at a yearly rent of £2.^ ^ but i n the survey of 1647 was said 
to be 'much i n decayj and only worth £6 p.a. to i t s tenantj^^. 
From 1680 u n t i l 1810, hovrever, i t was l e t at £4 p«a., but by this 
time t h i s had become a customary rent and bore l i t t l e relation to 
the r e a l value of the property. 
Although i t was reported i n 1605 that the county *had no great 
trades such as clothing and suchlike'^^^ i t \^uld seem that there 
was a consistent demand for local homespun cloths such as to support 
the erection of fulling mills at Stanhope and Croxdale. Although 
nothing i s heard of the Durham I'ELll after the Dissolution, the m i l l s 
at Relly and I-borsley Banks continued in use u n t i l the later 
eighteenth century. At the beginning of the seventeenth cent\uy 
the f u l l i n g m i l l at Bishop Auckland was replaced by a new one, 
although the two continued to run together for a v ^ i l e . A l i t t l e 
i . C.C. /B.E.S. 382/185036 
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higher up the valley the m i l l on the Chaytor estate at l/itton was 
functioning i n The existence of a te x t i l e trade of some 
vigour i s attested to by the establishment of coir55anies of weavers, 
and f u l l e r s and feltmakers at Durham, the former i n the mid-fifteenth 
century, the l a t t e r in the mid-sixteenth century. I t would seem 
that a l l kinds of low-quality cloths were woven, from plain linens 
to the heasrier shalloons. The fu l l e r s held considerable powers 
over the trade of the country mills, having the right to inspect the 
cloths that were brought to market at Durham^. 
Decline seems to have set i n i n the west at a time when ne\i mi l l s 
were s t i l l being introduced i n the middle Wear lowlands. Nothing 
i s heard of the western mills of Stanhope and Evenwood after their 
f i r s t mention. The mi l l at Wolsingham had gone by 1647> so that 
by the third quarter of the seventeenth century, ful l i n g had retreated 
from the remote dales of the west. Of the mills i n the middle Wear 
valley, however, only the m i l l at Bishop Auckland survived into the 
following century, and even that was ultimately converted into a 
corn m i l l . The flood of I77I took away the m i l l at Wit ton, and 
probably Woodwell House, while the growth of the paper industry 
seduced the owners of Relly, Ifcorsley Banks, Butterby and Croxdale 
mil l s into that trade by the beginnings of the nineteenth century. 
i . Surtees 17 24 
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Thus i t w i l l be seen that the streams of the V/ear basin were 
well suited to the erection of fulling m i l l s , viiich could serve the 
needs of a l o c a l and domestic woollen and linen t e x t i l e trade, i7ith 
the r i s e i n the tex t i l e trades of Lancashire and Yorkshire, and 
iii5}rovements i n communications, the manufacture of cloth became les s 
profitable, and either natural disaster, or the more lucrative 
opportunities of the paper trade meant the eclipse of the ancient 
craft of fu l l i n g i n the VJear basin. 
Paper m i s 
During the late r decades of the eighteenth century there vrere 
three clusters of paper mills i n County Durham^. In the north of 
the county a string of mills lay along the lower courses of the 
Derwent, while another group of four were established along the 
Team, both these streams being tributaries of the Tyne, To the 
south and west of Durham City, however, a series of paper mills 
developed along the lower courses of the Brovmey and the Croxdale 
Beck, t h i s l a t t e r stream driving the f i r s t paper i n i l l to be 
established i n the North East, -vdiich was at work by I678. The 
others, however, did not follow u n t i l the later eighteenth century. 
Generally speaking, those mills i n the north were established i n the 
third quarter of the century, and those around Durham, Croxidale 
excepted, during the l a s t quarter. 
i . Shorter, A.M., Paper I ai ls and Paper liakers i n England. 1495-1800. 
Paper Publications Society, Ililversum, 1957. 
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I t i s not d i f f i c i a t to suggest reasons for the development of 
paper manufacture around the growing industrial d i s t r i c t of T^eside. 
Principally there was a growing market i n the immediate v i c i n i t y 
with the development of weekly and daily newspapers, while the r i s i n g 
business concerns connected with the coal, lead, iron and shipping 
industries obviously needed a supply of paper. With an expanding 
population, rav; materials i n the form of rags were available, while 
the shipping, and to a lesser extent the mining trades produced a 
quantity of hempen ropes lAiich could be used i n the manufacture of 
brown paper. Labout, too vjas available,and, i f not s k i l l e d , could 
be taught the necessary arts, ^nd, of prime in5)ortance, the 
Derwent and the Team would provide a steady and dependable source 
of soft water, necessary for the washing of the rags, vdiilst their 
f a l l was such as to provide the essential power to drive the 
grinding and washing apparatus used i n the process. 
In the centre of the county, however, the advantages of a thickly 
populated l o c a l market were absent. Durham City was a small town, 
although i t did possess a relatively large l i t e r a t e population of 
c l e r i c s and County gentry. I t would be wrong, hovrever, to think 
of this group of people calling into existence no less than ten 
paper mill s , vjhich produced, i n any case, coarse brown paper rather 
than higher quality writing paper. In order to realise the origins 
of the paper making industry around Durham at th i s time i t i s 
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necessary to look a l i t t l e more closely at both the period and the 
place. From this i t w i l l be seen that certain p o l i t i c a l factors 
stimulated the demand for paper, and thus presented an opportunity 
for paper making, whilst a large number of local factors allowed 
the talking up of th i s opportunity here rather than i n other 
places i n the North East. 
During the Napoleonic V/ars, trade with France was interrupted, 
while at the same time, the quickening of the economic scene i n 
England resulted i n a grovxing demand for paper of a l l qualities. 
V/ith the spread of the Hollander which made the process of 
manufacture more ef f i c i e n t , and the increasing s k i l l of established 
manufacturers, older firms began to produce the higher grades of 
paper, formerly supplied from the Continent. This allowed the r i s e 
of newer firms, with perhaps less expertise, and i n situations not 
so immediately favourj^ble, to take up with vigour the production of 
heavy duty, coarser papers, and i t i s with t h i s trade, that a l l the 
eight mills known to have come into existence after the start of 
the French wars, were connected. 
In the more local situation, five major factors are implied i n 
the manufacture of paper of x^jhatever quality. The f i r s t of these 
i s the presence of a plentiful and constant supply of water both 
for processing and washing the ravr materials and for driving the 
necessary machinery. The better the quality of paper produced. 
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the more necessary i t was for the water to be clear, and soft water 
was better for washing rags than hard calcareous water, while i f 
white paper was being produced, i t was important that the water 
should not contain a peaty hue, at least before the introduction 
of bleaching agents i n the nineteenth century. There had to be 
suitable sit e s for the erection of mil l s , or i n the cases under 
consideration, where low capital investment was the keynote, i t was 
necessary for mills to be available which could be converted from 
their original function. Again, the higher the quality of paper 
intended to be produced, the higher was the cost of machinery and 
the employment of the most sk i l l e d craftsmen. 
Access to materials and a market was, of course, of great 
importance. I f these were not immediately available, i t was 
necessary that there should be good communications between the source 
of materials, the m i l l and the market. This i s made particularly 
important i n the case of low quality paper where both the raw 
material and the finished product have a low weight-value ratio. 
Particularly important i n the early stages of the industry i s the 
presence of a nucleus of skilJ.ed master-v/orkers who could teach the 
s k i l l s necessary i n the manufacture of paper, before the extensive 
mechanisation of the process i n the later nineteenth century. 
While a steady and reliable water supply could be maintained by 
aln.ost any of the major tributaries of the VJear, as i s witnessed by 
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the many mills already at work i n the basin, those streams i n the 
upper parts of the basin would not be acceptable to paper manufacturers. 
Discoloured by their peaty origins, polluted by the washings and 
hushes of the lead mining industry, and liable to severe fluctuations 
i n discharge, v i r t u a l l y a l l the streams and the river i t s e l f , above 
Bishop Auckland, were immediately eliminated as s i t e s for paper m i l l s . 
Below t h i s point there are few streams idiich would have sufficient 
water for the establishment of paper m i l l s . They comprise, br i e f l y , 
the Stockley Burn, flowing through lordly Brancepeth, the Valley 
Bum, the Croxdale system, the Shincliffe system, and then the Chester 
and Lumley Park burn systems. While a l l the paper mills except two 
were ultimately situated on the Browney or on the Croxdale ^stem, 
any of these streams would have been suitable for the erection of 
a paper m i l l i n the l a s t decade of the eighteenth century. 
Although a l l of these streams flowed over coal measui-es, these were 
not worked u n t i l well into the nineteenth century, and i t was not 
u n t i l the middle of the nineteenth centiny that streams i n the 
d i s t r i c t became heavily polluted with coal washings, when small coal 
was used for the manufacture of coke. 
The principal market for a l l forms of paper i n the North East 
at t h i s time, of course, was sub-metropolitan Newcastle, and access 
to Tyneside must have been of great importance. The nodal position 
of Durham City must also be noticed, but as the seat of manufacture 
p 
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and population, Newcastle was at once the largest market and the 
largest single supplier of the necessary cellulose materials i n the 
form of rags and rope, and much l a t e r , esparto grass. I t i s 
significant, therefore, that a l l the paper mills are established on 
streams within two miles of the Great North Road (Figure 12). 
Even outside the Wear basin the Great North Road seems to have had 
some importance, with twelve of the eighteen paper mills recorded 
i n the County being vdthin two miles of i t . Of the remaining six, 
one was actually on the shores of the T^ne, while the other five 
were on the Derwent and close to another coach road to Newcastle* 
However, i t must not be thought that the presence of a mill site 
close to the Great North Road necessarily implied the development 
of that site as a paper m i l l . A l l the paper mills lay l^dthin a 
five mile corridor running north south through the basin. Within 
t h i s corridor were eleven corn mills and eleven paper miUs. As 
the chance of a mi l l site being developed as a paper mill was by 
thi s reckoning no more than f i f t y - f i f t y , then i t i s clear that 
other factors must have operated to secure the location of the 
paper mills i n the positions they subsequently occupied. 
Of the eleven s i t e s identified i n the basin, i t would seem that 
only tvjo, or possibly three, were virgin s i t e s , developed specifically 
as paper mills. A l l the other mills occupied premises formerly 
used for fulling or com milling. I f an examination i s made of 
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the eight mills that were ancient s i t e s , then i t appears that four 
were fu l l i n g and four were corn mills. The significance of the 
flailing mills i s realised when i t i s seen that these were the sole 
f u l l i n g mills then being vrorked i n the basin. That t h i s represents 
a decline i n the local t e x t i l e industry i s obvious, but i t must be 
remembered, that before the introduction of the Hollander, which 
had a rotary action, fulling more closely approximated to paper 
making than corn milling. However, i t i s l i k e l y that only Croxdale 
: i i l l \Ta.s worked by the old system of macerating hammers, being at 
work by 1678, and that a l l the other conversions involved the use of 
the Hollander. Thus the contribution of the fulling m i l l must be 
attributed to a decline i n the fulling trade, rather than a particular 
s u i t a b i l i t y of the existing fulling machinery to conversion to paper 
inakings The decline of the fulling mill was not necessarily sudden, 
for i f the f i r s t mention of each of the paper mills i s arranged 
chronologically, then old fulling mills appear f i r s t , fourth, sixth 
and ninth, although i t must be remeribered that these dates do not 
necessarily represent the f i r s t conversion of the m i l l s . 
There s t i l l remains, however, the problem of the four corn mi l l s 
that were converted, and the eleven that were not. Proximity to 
Newcastle does not seem to have operated to any great extent, for 
the foi2r corn mills that were converted were a l l i n the southern 
part of the basin, at Tudhoe on the Valley Burn, and Hett, Thinford 
and Cornforth Mills on the Croxdale Beck. I t has been noted that 
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t h i s period was a time of grain shortage, and that i n other parts 
of the basin new corn mills vjere being erected at a considerable 
rate. I t seems curious, therefore, that mills i n such a r e l a t i v e l y 
favoured situation as these, i n the middle VJear valley, should find 
paper making more profitable than corn milling. Although a l l these 
mills continued a l i t t l e com milling, i t would seem l i k e l y that 
there was a relative decline i n lo c a l milling i n t h i s small area. 
Population increases were taking place i n the west of the basin and 
at the mouth of the Wear, rather than to the south of Durham City. 
The conversion of the Jesus IfiLll to a spinning factory i n 1792, and 
the fact that the Bishop's Mill at Durham was working largely for 
the Sunderland trade, i n 1816, x^ould suggest that the l o c a l demand 
for flour was not such as to prohibit millers i n this part of the 
coimty from turning to more profitable trades. I t may v^ell be 
that the growing efficiency of corn milling at t h i s time meant that 
fe-wer mills could perform the same function as a larger number of 
old m i l l s , and that only i n those places with a considerably increased 
demand, were the numbers of mills actually increasing. Thus, as 
late as 1845, \Jhen steam milling \ra.s already introduced into the 
area, the demand for floxir around Floaters I-2L11, between Chester l e 
Street and Houghton le Spring, was said to be strong. 
Hovjever, the development of the industry was iii5)ossible vrLthout 
the a b i l i t i e s of s k i l l e d master-craftsmen. Ten surnames cro^ up 
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with great regularity as owners or tenants of paper mills. The 
Qrds, for instance, already paper makers at Lamesley, south of 
Gateshead, were evident i n the area from 1777 to 1860. The Ayers 
v.-ere associated with Croxdale i:']ill i n 1738, relinquished i t i n 1772 
and subsequently re-furbished Hett imi as a paper mi l l and were 
found there u n t i l 1803. The Egglestones, f i r s t noted at Langley 
I ' i i l l i n 1773 becajne associated with Cornforth l a i l i n 1827 and held 
i t u n t i l i t s disuse, within living memory. Likewise, the Smiths, 
who had a paper warehouse i n Newcastle, were associated with Relly 
liLll from i t s conversion from a fulling m i l l i n 1790, u n t i l i t s 
abandonment i n the early part of thi s century. They also acquired 
Langley Grove i i i l l from Eggleston when he moved to Cornforth, and 
held t h i s u n t i l i t s disuse, about the same time as Relly. Other 
names include Lonsdale, Lumley, Teasdale and Cooke. A regular 
pattern i s to be seen as a master established one m i l l , and then 
moves on to convert another. Thus an Ord moves from Croxdale to 
Tudhoe, where he buys the m i l l , and then a subsequent move i s made 
to Iborsley Banks. I t w i l l be noted that the links vdth l ^ e s i d e 
are strong. The Qrds originated from Lamesley, while the Smiths* 
connection with Newcastle has already been noted. 
Wliile i t i s not pertinent here to enquire too closely into the 
origin of the capital i ^ i c h promoted the trade, i t i s interesting to 
note two or three examples. As far as the e c c l e s i a s t i c a l mills 
vxere concerned, i t was a matter of an entrepreneur to lease the m i l l . 
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and then take on a master worker. Thus at I-borsley Banks, the 
Quaker bankers, Johnathon and James Backhouse financed the operation 
from 1827 to 1860, when the mill x^ ras purchased by two Durhari 
businessmen, and during wiriich time the m i l l was actually run by 
two Ords. Similarly, although Johnathon Ord, senior, converted, 
worked and subsequently bought Tudhoe Mill i n the l a s t decade of 
the eighteenth century, he was financed by several persons variously 
described as miller, farmer, yeoman and gentleman, a l l of i^ hom 
subscribed a hundred or so pounds. At Croxdale and Butterby, where 
the mills stood within a secular estate, i t was the custom for the 
landlord to build, repair and equip the m i l l with the necessary 
machinery, and then to take on a master paper worker such as an Qrd. 
I t w i l l thus be seen that t h i s was not a very heavily capitalised 
industry, but was supported by several sorts of individuals with 
varying amounts of money to invest. Because of t h i s , the quality 
of the paper produced was very necessarily limited. 
Before concluding i t would be appropriate to make a short note 
of the f i r s t paper m i l l to be e s t a b l i s ^ d within the area, long 
before the rapid development of the late eighteenth century. 
Croxdale M i l , anciently a fulling m i l l was converted into a paper 
m i l l sometime betvreen 1658 and 1678. At this time there was no 
paper m i l l further north than that at Thornton le Dale near Pickering. 
Although the m i l l was established on the well-documented Salvin estate. 
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there i s no suggestion as to i t s origin. As recusants, the Salvin 
family were familiar with France, and i t may v/ell be that the 
vigorous paper trade of that country inspired a Salvin to establish 
a paper m i l l on his own estates. I t would have been necessary for 
a master-worker to be introduced to the area, as there was no 
tradition of paper-malting i n the North East, but the parish records 
of St. Oswald do not suggest the non-local origins of the f i r s t 
paper worker who died connected vdth the m i l l , neither do they 
suggest that he was sympathetic to the old religion. I t seems 
that for the moiaent, at least, the reasons for the planting of a 
paper m i l l i n the area and at this tims must remain unknown. 
In conclusion, therefore, i t w i l l have been seen that the growing 
demand for paper i n the late eighteenth century stimulated the already 
established mills to move into the production of better quality papers, 
and allow room for expansion i n the lower parts of the trade. 
Lying between the fouled streams of the west of the county, and the 
vigorous floxjr trade to be had i n the east and north of the c o ^ t y , 
mid-Durham could offer clean and reliable water and a number of mills 
that were available for conversion to psper making. Stimulated by 
the active industry i n the north of the county, and using s k i l l e d 
workmen originating from there, paper making developed especially 
during the Napoleonic Wars on those streams that vrere close to the 
North Road, and were within easy reach of the major l o c a l centres 
of population, which v/ere both the markets and the source of raw 
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material for t h i s curiously l o c a l i s e d trade. 
Forge l a i l s 
With deposits of iron present i n both the Carboniferous Limestone 
and the Coal lieasures s e r i e s , i t i s not surprising that the mining 
and reducing of iron ore has been practised i n the basin since 
Roman times. The use of water povrer to drive furnace bellows, 
however, dates only from the f i f t e e n t h century, and even a f t e r t h i s 
date i t i s probable that aeolian bloomeries continued to be used. 
In 1899, Lapsley revealed the existence of an account r o l l of the 
i r o n master employed by Bishop Langley at ^Byrkenott juxta Bedbourne' 
i n 140S^- Probably stimulated by the forges he had seen a t 
Rotherham, near the episcopal manor of T'Jheel H a l l , i n Yorkshire, 
Langley had a furnace b u i l t to smelt the ir o n ore of the Bedburn 
v a l l e y , using timber from h i s own woods and the waters of the 
Bedburn to drive a pair of bello^-fs. A team of s p e c i a l i s t workmen 
were employed, and i t i s suggested by Lapsley that about two tons 
of i n f e r i o r i r o n vrere produced each week. Unfortunately, i t i s not 
known hovx long t h i s furnace was at work, and there i s no further 
reference to ir o n smelting u n t i l the sixteenth century. 
I n 1597J S i r V/illiam Bov-es was reported to have erected an 'Iron 
or Lead i-liU* at Burtreeford 'wherein there hath been sundry t r i a l s 
made of the Ore gotten within the Iron Mine '^^. Nothing i s 
i . Lapsie;-,a., 'An Account of a Fiftee n t h Century Iron l-laster'. 
Eng. H i s t . Rev. XVT, 1899. 
i i . C.C. /R.S. 277863 
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subsequently heard of t h i s forge, and the next reference to an i r o n 
forge i s i n 1688, \jhen the forge m i l l standing upon the Wear at 
il i t t o n l e Wear i s mentioned i n a deed to the './itton Castle estate^^. 
Another forge established at V/est Auckland by I768 was said to have 
been i n existence 'since the granting of the l e a s e ' . Standing next 
to the corn n i i U there, and using the same l e e t , i t was s a i d to be 
worth £10 p.a., and to have a t h r i v i n g trade vdth the many 
neighbouring c o l l i e r i e s ^ ^ . 
With the development of the lead mining industry i n the eighteenth 
and nineteenth century, and a consequent demand for picks and spades, 
not only for the mines, but also for the smallholding miners, i t i s 
not s u r p r i s i n g that an edge t o o l industry should develop at 
Wolsingham and Bedburn, By 1827 there were two forges on the common 
l e e t o f f the Wear at Wolsingham, vdth a t h i r d added i n 1859> and at 
Bedburn, a forge had been established a l i t t l e before 1^13j_jLi* 
I n the north of the basin, on the Cong burn, the f i r s t b l a s t 
fijrnace i n the north east was established by the new owner of the 
Vf l i i t e h i l l e s t a t e , I'fr. I . Cookson. Using l o c a l c o a l , a b l a s t was 
provided by bellov;s worked from a water wheel on the burn. At 
f i r s t l o c a l black band iron ore was used from above the High tSain 
coal on Waldridge F e l l , but these ores were soon supplemented by 
i . D/C D I I I 
i i . C.C. /ii . c.H. 10/123 
i i i . B a iley, J . , 'A Cteneral View of the Agricudture of County Durliam'. 
London, 1810 
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ingjorts from Robin Hoods Bay, where L i a s s i c ores were picked o f f the 
beach, and sent by boat to Picktree Quay near Chester l e S t r e e t . 
'The Iron was used for c o l l i e r y castings and l a t t e r l y government 
ordnance. Frequent interruptions for want of water to drive the 
wheel l e d to the furnace being 'gobbed' and ultimately abandoned 
about the close of the l a s t century'.^ 
At the other side c£ the Wear v a l l e y a forge m i l l was established 
on the Lumley Park Burn before I783. I n that year, U i l l i a m Hawkes, 
who already owned several forges aroimd Gateshead, offered 
Lord Scarbrough the outrageously high rent of £200 p.a. f o r the 
forge m i l l and the f i s h e r y on the V/ear which was of no great 
s i g n i f i c a n c e . I t was h i s aim to e s t a b l i s h r o l l i n g and s l i t t i n g 
m i l l s on the r i v e r , using not only imported ores, but the scrap 
metal brought by the c o l l i e r s as b a l l a s t ^ j ^ . VJith the i n i t i a l 
objective of supplying anchors and chains for the growing Wearside 
and lyneside shipping trade, the onset of the Napoleonic Wars l e d 
Hawkes to produce good quality metal for army and navy ordnance. 
Iftifortunately, h i s proposed s l i t t i n g m i l l s proved impracticable on 
the Lumley Park burn, and Lord Scarbrough would not have the prospect 
of the Castle from the r i v e r , and vic e versa, riiined by ugly m i l l s 
near the Fishery Dam, so Ha^ 'dres vfas obliged to abandon h i s ideas and 
i . Armstrong, W.G., The I n d u s t r i a l Resources of the Tvne, Vfear and 
Tees, Newcastle, 186ii.« 
i i . L.SIC / 1 - 6 , E2^/40 
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move to the Tea:n v a l l e y , where he established the Team Iron Foundry 
i n 1829. He sublet the forge to Lord Durham, who allowed the 
buildings to become dilapidated, and by 1845 they were described as 
being i n a state of great decay^. 
Thus i t i s apparent that although the watercourses of the Wear 
basin could support the smaller ventures associated with l o c a l i r o n 
foundries, the larger developments of the b l a s t furnace and the 
r o l l i n g m i l l were not practicable on the r e l a t i v e l y small streams 
that predominate i n the area. 
Epilogue - S l e c t r i c i t y Generation i n the Twentieth Century 
The e c l i p s e of water m i l l s was not the end of the use of water 
for power, although i t s subsequent application was very l i m i t e d . 
Direct current for domestic e l e c t r i c i t y was provided by water wheels 
i n at l e a s t two places u n t i l recent times. At High A l l e r s on the 
Killhopeburn, a four foot undershot -srtieel, taken from old lead 
workings, generated e l e c t r i c i t y for the farmhouse, u n t i l the 
introduction of iTiains' e l e c t r i c i t y , and at Holme M i l on the Gaunless, 
the 20' overshot wheel could be applied to a dynamo to generate 
e l e c t r i c i t y for the m i l l house and i t s once extensive market garden, 
u n t i l 1947. Turbines were i n s t a l l e d at Bradley Low Farm on the 
Bradley Burn to drive a thresher i n the 1890's, and at the VIest >]ills 
i . i b i d 
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Supply I'hrks at Bishop Auckland i n 1890, to l i f t water from the 
r i v e r to the town's r e s e r v o i r 200' above. At Durham, the Bishop's 
I ' i l l l s were bought by an i c e manufacturer i n 1929^ who i n s t a l l e d a 
turbine to drive cooling machinery at h i s premises at the other side 
of the r i v e r . I n 1946 he erected an Ice Rink on the old M i l I s l e 
below the m i l l , and i n s t a l l e d a further turbine to provide e l e c t r i c i t y 
for the cooling apparatus there. The Ice Rink i s s t i l l i n existence, 
and the Bishop's M i l i s the l a s t remaining power s i t e i n the basin. 
On a larger s c a l e , i t was proposed i n 1942 to erect an 
e l e c t r i c i t y generating st a t i o n on the r i v e r at Kepier Haugh near 
Durham. In the l a t e 1930's the Northern E l e c t r i c i t y Supply 
Company (NESCO) r e a l i s e d that County Durham would suffer a 60,000 kwb. 
d e f f i c i e n c y i n 1942-3 iinless e x t r a generating capacity was created. 
As the compare already had stations on the Tees a t Darlington and 
the Tyne at Dunstan, i t was decided to e s t a b l i s h a s t a t i o n i n mid-
Durham. Water at the rate of 3 j m.g.d. was e s s e n t i a l for cooling, 
and so a s i t e \ms sought along the Vfear. The co-incidence of the 
r i v e r , a l e v e l s i t e with firm foundations, the Gilesgate railway 
l i n e for the d e l i v e r y of coal, and e x i s t i n g easements for po\^r 
l i n e s , made Kepier an apparently i d e a l s i t e , but when the proposal 
was annoimced i n 1944^ i t caused widespread controversy. Vdthout 
wishing to elaborate too much on t h i s admittedly peripheral matter, 
i t i s u s e f u l to remember Metinig's conclusions that 'one must reconstruct 
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as c a r e f u l l y as possible the geographical context of each decision, 
that c o n s t e l l a t i o n of situations,objectives and p o s s i b i l i t i e s with 
which the decision makers were faced ... i f we are to understand the 
r e s u l t s we must understand t h e i r geographical v i s i o n s ' ^ . 
A public enquiry was held i n December 1944? before an inspector 
of the newly formed I'linistry of Town and Country Planning, when 
each side pressed t h e i r case with vigour. During the considerable 
economic d i f f i c u l t i e s of the North E a s t , e l e c t r i c i t y was regarded 
as something of a saviour, and i t had a t t h i s time a c e r t a i n nystique 
i n the minds of many l o c a l people, vjho imagined l i g h t i n d u s t r i e s 
springing up, l i k e mushrooms i n a f a i r y r i n g , around the new power 
s t a t i o n . Consequently, d i s t r i c t and county a u t h o r i t i e s , and the 
l o c a l trades councils vigorously supported the scheme as the herald 
of better things to come. On the other hand, the University, the 
Bishop and the Dean and Chapter, along with l o c a l and national 
a r c h i t e c t u r a l and preservation s o c i e t i e s , and the C i t y o f Durham's 
own planning consultant, viei^ed the scheme with undisguised horror. 
Although KESCO had appointed S i r G i l e s G i l b e r t Scott, a r c h i t e c t of 
the r e c e n t l y congjleted Battersea Power Station, to design the 
s t a t i o n , i t was c l e a r that the four cooling towers, and a large 
chimney would dominate the C i t y , and be v i s i b l e even from Palace 
i . ifeinig, D.\;., A comparative h i s t o r i c a l geography of two r a i l n e t s : 
Columbia basin and South A u s t r a l i a . Ann. Ass. Am. Qeogr. 52 
1962. ~ ^ 
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Green, the heart of the u n i v e r s i t y and e c c l e s i a s t i c a l p r e c i n c t . 
In the event, planning permission v/as refused by the Ministry 
a f t e r the issue had already been decided by the E l e c t r i c i t y 
Commissioners. The Minister, i n f a c t , procrastinated so much 
before announcing h i s decision that the e l e c t r i c i t y company decided 
they could \ialt no longer before effecting t h e i r improvements, and 
enlarged t h e i r e x i s t i n g stations on the "^ yne and Tees, and abandoned 
the Kepier project. 
In order to explain t h i s curious position i t i s necessary to 
invoke the wider issue of national conditions. Reference has already 
been made to the l o c a l demand for employment opportimities, but a t 
the same time a new concept of 'planning for a Brighter B r i t a i n ' had 
emerged at VJestminster. This i d e a l was l a r g e l y entrusted to the 
ndwly-formed Ministry of Tovm. and Country Planning, and the Kepier 
project v:as i n f a c t the f i r s t major case that came before that 
ministry. 
The decision-making process i s here a i d s t y thing, MHalch i s not 
a matter of public archives and press reports. I t i s necessary to 
r e l y on the observations of persons concerned, supplemented by a 
c e r t a i n amount of supposition, but i t \iovOLd seem that while both 
the I f i n i s t r y and the e l e c t r i c i t y con^^any were unsure of the exact 
powers available under the Tom and Country Planning Act, neither 
were prepared for a d i r e c t confrontation. I t seemed l i k e l y t hat 
89. 
the new ministry would play an inqjortant r o l e i n the development 
of post-war B r i t a i n , so the e l e c t r i c i t y company did not wish to 
naJce i t s e l f persona non grata, -vAiiie at the same time the i i i n i s t r y 
was not w i l l i n g to undertake a major t e s t case. 
I t i s not c e r t a i n , therefore, how much these ' p o l i t i c a l ' 
considerations affected the f i n a l decision. I t seems that the 
I-BLnistry had come down against the project, but i t i s orjen to 
speculation whether that would have been the f i n a l decision had 
the E l e c t r i c i t y ComidLssioners pressed for a re-examination of the 
evidence. Nevertheless the r e s u l t of the case xvas that no major 
power st a t i o n was ever erected on the non-tidal Vfear. 
CHAPTER VI 90. 
The Lead IHning Industry 
Mining operations have characterised County Durham since the 
e a r l i e s t recorded times, and of the coal, i r o n and lead that have 
been wrought from the area, lead mining alone deserves s p e c i a l 
study here because of the intensive use i t made of water. 
Water was an e s s e n t i a l component of a l l the stages of lead ore 
winning, preparation and r e f i n i n g . I n the a c t u a l mining operations, 
hydraulic action was used from the e a r l i e s t times to expose a vein 
of ore, ^ i l e water played a necessary part i n the dressing and 
preparation of the crude ore, providing a solvent i n the washing 
and sorting processes, and power for the crushing m i l l s of the 
nineteenth century. S i m i l a r l y , water power was necessary for the 
eighteenth century ore-hearth smelting m i l l s , although subsequent 
developments superseded the use of water-driven bellows. 
Hush Mining 
Used by the 'groovers and miners' of the sixteenth and seven-
teenth century surveys of the parish of Stanhope, hush raining was 
the use of a sudden torrent of water to s t r i p a shallow overburden, 
often of p e r i - g l a c i a l material, and expose the veins of lead i n the 
s t r a t a beneath. Turf dams were b u i l t at the head of a slope, 
sometimes across a watercourse, and then broken to allow the water 
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to burst down the h i l l s i d e . Westgarth Forster l e f t a v i v i d 
d e s c r i p t i o n of the process: 
'A slope of considerable d e c l i v i t y i s absolutely necessary ... 
the dam must be so situated that you can make c o l l a t e r a l diagonal 
cuts across the slope, on both sides, to lead ... the water from 
small r i v u l e t s or higher springs ... into the r e s e r v o i r . I f a 
l i t t l e dingle, s e t t l e , f l a t or hollow place can be had for the s i t e 
of the place then so much the better as the head can i n that case 
be made with l e s s expence to hold so much water; but vdiere such a 
convenient spot cannot be had they are often made upon the declining 
slope of the d e c l i v i t y i n the form of a crescent. A large dam i s 
always better than a small one, i f i t can be had; and where the 
sloping ground to be hushed i s of any considerable length from the 
hush dam to the bottom of the slope, the r e s e r v o i r must contain a 
quantity of water otherwise i t s force w i l l be spent too soon ... 
... From t h i s hush dam you draw a l i n e r i g h t down the h i l l ... 
then cut off the sod or upper surface of the ground ... about two 
or three feet vdde and about one or one and a h a l f feet deep, a l l 
the length to make room for i t to contain a small run of water; 
and -sdien the gutter i s so prepared, l e t out a small proportion to 
the capacity of the gutter and when the water i s l e t out the two or 
three f i r s t timss, the men must be divided a t proper distances from 
each other vdth t h e i r tools i n t h e i r hands, to help loosen the earth 
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for the water to carry away. The steeper the d e c l i v i t y and the 
longer the gutter i s , the greater the force i t has'^. 
Because hush mining v/as n e c e s s a r i l y r e s t r i c t e d to those places 
with a t h i n d r i f t cover, and where the veins were near the surface, 
the remains of hushes are to be seen i n the higher parts of Weardale, 
around ireshopeburn, Burtreeford, and ICillhopeburn. They extend 
up to an elevation of 1800' and are generally not more than 200 yards 
long, with a f a l l of 100'. Cowhorse Hush, some three-quarters of 
a mile above Lanehead i s something of an exception, extending h a l f 
a mile up the h i l l s i d e , with a t o t a l f a l l of 280'. 
Shaft I'Uning 
The only way to reach the deeper veins was by shaft mining. 
Although adit mining was practised i n the f i f t e e n t h century, problems 
of drainage and v e n t i l a t i o n precluded the following of a vein for 
any considerable distance underground, and although these problems 
were encountered i n shaft mining they were more e a s i l y overcome. 
Sooner or l a t e r , shafts reached the water table, and to allow 
mining to continue i t was necessary to allow the water to leave the 
working area at a rate equivalent to i t s seepage. I n June, 1834, 
the Rookhope agent of the Beaumont mines wrote i n h i s quarterly 
report, 'v/e have sunk 7 fathoms below Waggonlevel at the Punp Sump, 
Boltsburn and met with a very good ore ... but we have made such a 
i . F o rster, W., A Treatise on a Section of the S t r a t a from Newcastle 
upon Tyne to Cross F e l l , 1st E d i t i o n , 1809, 139. 
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great quantity of water, as makes i t expensive to work - i f t h i s 
working were free from water i t ivould work at 15/- per bing, where 
we are now giving 30/ - to 12 men, 6 of v*iom i t requires to p\3iap 
the water'^. The benefit and the cost of draining was often 
c a r e f u l l y considered, and i n 1808, Agent Dickinson wrote for 
i n s t r u c t i o n s on one of the Beaumont mines at Breckonsike, '..• 
whether or not i t would be right to give up that part u n t i l the 
low l e v e l take the water off you are best to decide, as knowing the 
price of lead, and what s i t u a t i o n you are i n with the Bishop'^^. 
Although mechanical means of shaft drainage were known i n 
c l a s s i c a l antiquity, the technique of a vratergate was most widely 
used i n Weardale wherever i t was pra c t i c a b l e . This involved the 
driving of an a d i t from the lov/est part of the mine out i n t o the 
nearest v a l l e y . Obviously t h i s can only work i n heavily dissected 
topography, and for those shafts sunk from a considerable height on 
the h i l l s i d e . R a i s t r i c k says that t h i s technique was not generally 
adopted u n t i l the seventeenth and eighteenth centuries^^^, but there 
i s a reference to a Watergate to a mine i n V/eardale i n 1426, 'pro 24 
lodeo minere plunibi hoc anno per eodein lugacione apud l e Blakden i n 
l e Watergate i b i d e m w h i c h would seem to suggest that the technique 
i . A.B. Vol. 55. 
i i . A.B. Vol. 53. 
' " t t ^ e t ' w o n f ?56l!^ ' A H l s t o r , of T.H .^.m, 
i v . C.C. /L.K.A. 190016 
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was known i n the area at an e a r l y date. An entry i n the Bursar's 
account r o l l at Durham i n 1375j|_ suggests that the technique was 
used on the c o a l f i e l d at an even e a r l i e r date. I f the technique 
was known at Rainton, i t i s l i k e l y that i t was also known i n 
Weardale f i f t y years l a t e r . 
By the eighteenth century a l l the shaft mines i n Weardale which 
went below the water table would be l i k e l y to have these Watergates, 
but many mines went deeper s t i l l , and the water had then to be 
ra i s e d from the lowest part of the mine to the l e v e l of the Watergate. 
I t was reported i n 1806 that 'The Burtree Pasture v e i n i s now Rich 
i n the forehead, but the Ore workings i s under l e v e l and of course 
the water i s to draw off by hand to the water l e v e l ' ^ ^ . This was 
a laborious and expensive business. In 1809, two men were being 
paid £26 a quarter for pumping the water out of the mine at 
Burtree P a s t u r e a n d two years previously, i t had been noted at 
the mine that 'the expence of r a i s i n g the water w i l l increase every 
quarter and w i l l soon be as much expence drawing the water as would 
pay the expence of an engine'^^. These engines were pumps, 
generally driven by water wheels, although horses were often used 
at gin wheels, and i t i s probable that they were i n use i n the 
Beaumont mines i n Weardale by the 1730's. I n a fine example from 
i . S.S. C I I I , 583. 
i i . A.B. Vol. 53. 
i i i . i b i d 
i v . i b i d 
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a manuscript i n h i s own c o l l e c t i o n , R a i s t r i c k ^ shows how two v;ater-
wheels mounted on the water l e v e l at Burtree Pasture mine were 
driven by 'day water' allowed down the shaft, and pumped the water 
out of the lower reaches of the mine passing i t out along the water-
gate with t h e i r ovm t a i l race. Certainly by the 1750's an engine 
vra.s i n s t a l l e d i n Stoup S l i t t I-iine, when a bargain was made '... to 
make the Level Currant, draw water races and make a l l conveniences, 
to open a shaft and smnp so as to bring the day water on to the 
engine wheel, and to sink three yards i n the engine sump at £ 3 0 . ' ^ ^ . 
Although water was everywiiere p l e n t i f u l , i t was not always i n 
the exact place i t was needed. Thus, while at Boltsburn i n 1834 
i t was suggested that an engine should be transferred from Crawlaw 
mine '... the only expense would be labour and building a new wheel 
case, sinking the shaft, e t c . Vfe have alv/ays a s u f f i c i e n t supply 
of water and at t r i f l i n g expense', at the troublesome Burtree Pasture 
mines there was not s u f f i c i e n t water percolating into the siimp to 
'drive a small engine (which) would r e l i e v e the vein for several 
years u n t i l a more durable way be found out ... Vfe sent the 
Engineer to that a t Coalclei:igh ... and he i s of the opinion that 
one of the same construction w i l l be most s u i t a b l e ' ^ ^ ^ , Mine 
months l a t e r i t was reported that there was 'now enough water to 
drive a small engine'^^. 
i . op c i t 
i i . Neasham, G., North Country Sketches, Durham, 1893 
i i i . A.B. Vol. 55. 
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Not a l l the mines had such d i f f i c u l t drainage problems, or such 
ingenious solutions, and of the 36 mines i n Weardale ennumerated by 
Wastgath Forster only f i v e had 'water wheel engines' i n 1809. The 
wheels were by no means always placed inside the mine as at Burtree 
Pasture, and many shafts were distinguished by the presence of a 
p\jasp and water wheel. At Rookhope, for instance, the large c a s t 
i r o n v/ater -v^eel was to be seen adjacent to the shaft u n t i l r e c e n t l y . 
A more extravagant example i s provided by the Presser shaft at 
Hunstanworth. A pump at the head of the shaft v/as driven by a 
water Tidieel over a mile away on the Boltsburn by means of a s e r i e s 
of coupling rods. 
Dressing and Preparation of the Ore 
When the bouse was brought to the surface, the pure ore had to 
be separated from the 'dead' stones. This was effected by a s e r i e s 
of washing and sieving processes. The high s p e c i f i c gravity of 
lead allowed a separation to be made i f the bouse or crude material 
brought from the mine was reduced to p a r t i c l e s of the same s i z e , 
and then suspended i n water. 
From the mid-sixteenth century the process consisted of three 
operations. Obvious ore and stones were imiiediately separated, 
the ore being broken down by hand to a suitable s i z e . I f the bouse 
was thoroughly mixed, separation was achieved by the use of the 
sin^jle buddle.. This was awooden trough or a sloping stone f l o o r 
down which ran a current of water. The bouse was raked across the 
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buddle so that the water at once cleaned the bouse, and made ore 
and stone more distinguishable, and also c a r r i e d the l i g h t e r stone 
and inpurer ore to the bottom of the slope, leaving the pure ore at 
the head of the buddle. L a s t l y , the f i n e r material washed from 
the buddies, and a l s o that brought d i r e c t from the mine was sieved 
by hand i n a tub of water, the l i g h t e r stones being f l i c k e d o f f the 
sieve by the action of the operator. These cold, unwelcome jobs 
were performed by women and children, while the boys of 14-16 years 
•^iiere employed to break the ore into a suitable s i z e . An i l l u s t r a t i o n 
from the Blackett Partnership Book of 1753 w i l l i l l u s t r a t e the point. 
'Brecon-sike, July 23, 1753. 
Lett to i!argaret La.lburn to wash up the cuttings at the Level Head 
shaft from the knockstone dovmwards at 12/- per bing 
L e t t to Tomas Ridley and Tomas Brown to wash up the wastes i n the 
burn at Level Ibuth at 14/- per bing and to go no further than 20 
fathoms below ye Dike Nook 
Let t to Jane Smith, Jane Stephenson, Jane Hobson and three lads to 
wash the cuttings above Stephen Dawson's buddle at Ra. Feather stone' s 
shaft at 12/- bing'. Around 1800, there were sev e r a l changes of 
technique which led to the introduction of the crushing m i l l and the 
s u b s t i t u t i o n of the Grate or K i l n for the simple buddle, a l l 
requiring the more extensive use of water. 
After the obvious ores and deads had been picked out of the 
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newly-mined bouse by the washer boys, the remainder would be taken 
to the k i l n , described by Westgarth Forster. 
'A pretty strong Current of l/ater i s allowed to f a l l onto the Grate, 
on which a quantity of the bouse to be washed i s located. I t i s 
then raked and s t i r r e d backwards and forwards so as to r.ake the 
small ore and cuttings pass through the Grate, down the inclined 
p l a i n into a Pit below made ready for i t s reception, What remains 
upon the grate consists of Stones, liider. Spar, etc., aid Ore 
mixed, and intimately blended vdth these matrixes, as also pure 
pieces of Ore from the size of a large -vraLlnut to the size of a 
persons f i s t s . These pure lumps are broken down into a proper size 
fo r smelting*. (This was at f i r s t done by hand, but by the 1880's 
t h i s operation was performed by Blake's Crushers ^ i c h reduced the 
size of these large pieces of bouse to a size suitable for introduction 
into the crushing m i l l , ) 'The pieces of Bouse that are mixed with 
Stone, Rider, Spar, etc., are taken to the Grinder or Crushing 
Ilachine, where they are reduced to a coarse powder'^. 
The water-powered crushing m i l l was a significant addition to 
the washing f l o o r , as i t allowed poorer mines to be worked, and old 
spoil heaps to be re-worked. In Itoch, 1^28, Agent Dickinson at 
Killhope wrote i n his Quarterly Accoimt *Killhope Jtines are very 
poor and the produce less than l a s t quarter or Quarter before ... 
i. Forster, W., op c i t , 2nd Edition, 1821, 338. 
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From the bouse being so pa r t i c u l a r l y hard and expensive to work, I 
would recoimnend a small Crushing t U l l to be b u i l t on a convenient 
site and the bouse led to i t by carts, a Viater }Jheel of 16* or 20* 
i n diameter with 2 pair Rolls would be suf f i c i e n t for the purpose, 
which might be b u i l t f or about £150. There i s a great quantity of 
old waste-heaps at the Bank which w i l l produce a quantity of Ore 
with the use of a MH but cannot be worked at advantage without i t ' . 
A year l a t e r the agent wrote that 'The workings are poor but the 
produce w i l l be increased from that of la s t year i n consequence of 
more men raising Ore, a part of which have taken t o Workings for the 
purpose of drawing old deads and working them, \iti±ch the use of the 
Crushing m i l l has enabled theui to do, and previous to the m i l l being 
b u i l t , such places i^rould not work at the highest prices given. The 
bargains are 54 nien @ 35 / - per bing'. In the previous year there 
had been four men working at 3 2 / - , four at 35 / - and twenty at 4 0 / - . 
Thus the erection of the crushing m i l l had allowed the eii?)loyment 
of a further twenty men. 
Invented i n Cornwall i n 1796, the Crushing 1-fi.ll was introduced 
i n t o Weardale by the London Lead Company, and the Beaumonts soon 
a f t e r . A m i l l had been b u i l t at Sedling at some time before the 
erection of the one at Killhope, and was probably very similar to 
the m i l l s at Allenheads and Goalcleugh, of nAilch a description 
survives i n the Allendale M5S. 
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Description of a Crushing r a i l at Allenheads 
*VJater wheel 36' i n diameter and 3» wide i n the Clear w i l l require 
14 pair of arms and 98 buckets. 
The Shrouds, of Cast Iron, 10" wide or deep i n the clear and J " 
thick with Flanges to hold the Buckets, and the Shrouds to extend 
J" or J " beyond the Bucketts. 
The arms of Oak Width at the Shroud 8" 
do at the Centre 11" 
thickness 3" 
The f l a t part of the Arms may be tapered i " 
The arras at the Centre 3" further apart on each 
side than at the Shrouds and spring to the shroud. 
The Axle Tree, say 2 j ' i n diameter 
Rolls, 4 pairs (One pair f l u t e d , three pairs plain. One of these pairs 
to crush chatts instead of stamps) The diameter of the Four pairs 
Rolls 13" 
a The Fluted Rolls 
b and c the 2 p l a i n r o l l s 
d the Chat Rolls 
A the large \Aieel upon the water wheel shaft i n diam. 
B and C the 2 wheels giving motion to the Chat Rolls, diameter of b, 
c, and d, 3* with 39 teeth i n each. A has 80 teeth. 
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I^ovision to be made for a Flay Wheel to be erected i f thought 
needful, the wheel when finished to be well-painted with t a r and 
fine charcoal dust mixed to a proper consistency ( ) or quite hot. * 
Another m i l l was to be b u i l t at Coalcleugh, the same as at Allenheads, 
'Rolls also the same as at Allenheads except the three pair for 
crushing the chatts not here to be used - but instead to have a set 
of 3 Stangjers here thought necessary from the excessive hardness of 
the materials. 
At both places the outer end of the wheel shaft to have a ( ) t o 
receive a coupling box, f o r purposes that may be needefull at any 
time. 
Wm. I'forrison to direct where the Castings shall be made. 
The Diam of the Gudgeons to be 6" 
The Diam of the Wheel to give motion to the Fly 10" 
The diam of the lesser VJheel upon the shaft of the Flay 1*6" 
The diam of the Fly lAieel 18» 
This whole to cost £137 at Allenheads without casing the water i ^ e e l 
or a ( ) waggonways or water troughs to be made by day work. 
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The only Crushing l^ LLL of which there are any extensive remains 
today, i s i n fact at Killhope, although i t seems l i k e l y that t h i s 
i s the remains of a re-construction of the one f i r s t b u i l t i n 1828, 
(vide Appendix B), In 1821, Forster mentions only two crushing 
m i l l s i n Weardale, at Brecon sike owned by the Beaumonts, and at 
I'lddlehope New Vein owned by the London Lead Con^iany, By 1857, 
however, there were two on the liddlehope burn, one at Rookhope, 
another at Stanhope, a f i f t h at Newlandside on a t r i b u t a r y of the 
Horsleyburn, and others at Killhope, Sedling, Blackdene, and 
Bollihope and at Pinfoldhouse on the Daddryshields burn. 
After being crushed the bouse was passed into juggers or 
mechanical sieves v;here the ore and dead material were separated. 
In the f i r s t 60 years of the nineteenth centiary, however, the Break 
Sieve was s t i l l used extensively. This was a large manual sieve, 
worked i n water, which separated the bouse into four grades. At 
the top of the sieve material known as *Cuttings* collected, worth-
less matter that was thrown av^ay. Underneath t h i s lay 'chats* or 
a layer of particles neither clean ore nor cuttings. These vrere 
taken to the Stampers, mechanical crushing hammers, often worked 
of f the same wheel as crushing r o l l e r s , where the chats were broken 
down to a wnaller grade and re-graded. Resting on the sieve i t s e l f 
was the pure ore, know as 'round* or 'sieve* ore. 
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In the tub of water, however, a quantity of small ore and bouse 
collected, known as 'smiddum'. I^re often than not, t h i s was 
mixed with a fine sand and had to be subjected to further washing 
and sorting processes, being passed through the running and trunk 
buddies, from each of which a proportion of ore was extracted by 
means of a current of water. Finally the 'smidduii t a i l s ' were 
allowed to collect i n a 'slime p i t * . VJhen t h i s was f i l l e d , the 
slime was dug out and placed i n a 'dolly' or circiiLar buddle i n 
which a vortex was created by means of a rotating paddle. The 
li g h t e r materials were swept to the side, while the heavier ores 
remained at the centre. Thus by these means a l l but the fi n e s t 
particles were saved. Pollution of watercourses, however, was 
high. The considerable amoxmt of solids i n suspension darkened 
the water, inhibited plant growth and reduced the animal l i f e of 
the streams i n the basin so that the quality of both commercial and 
private fishing i n the Wear declined considerably. 
Lead Smelting Mi l l s 
Prior to the sixteenth century, lead smelting was carried out 
at h i l l - t o p bloomeries such as existed at Stanhope and Wolsingham, 
'les b o l e h i l l s * of mediaeval account r o l l s . The introduction of 
the ore-hearth furnace, however, necessitated the maintenance of a 
steady draught which could obviously not be maintained by the 
capricious wind, but which could be provided by a pair of bellows 
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worked by a water wheel. The earliest lead-smelting m i l l i n the 
area was that opened by Sir V/illiam Bovres at Burtreefdrd i n the lat e 
sixteenth century, 'wherein here hath been sundry t r i a l s made of 
both the Ore gotten within the saide Iron mine the which hath been 
converted into iron and likewise Lead Ore gotten i n Teesdale which 
hath been made into lead at the sajne m i l l ' ^ . The position of t h i s 
m i l l at Bur tree ford i s not known. The place name Mellen Sale has 
been associated with t h i s m i l l , but there i s no proof that there i s 
any connection between the two. At a time when the principle of the 
overshot water wheel was weH known, i t seems curious, i f tfellen 
Bale i s the s i t e , that a place where only an undershot idieel could 
be used was chosen, when there were nore apparently better sites to 
be had nearer Sedling burn and the iron mine. 
The 1647 survey of the manor of Violsingham contains the entry, 
'memorandum. There i s a Lead or Smelt l i i l i n U'olsingham Towne, 
formerly granted to one John Parsons Gent, at ye yearly rent of 
£10.8 .0 . But now i s i n the possession of one IS?. Wharton (the 
ibor ifaster) ... worth by rent £6 .13 .4 . , and worth upon improvement 
above the rent £6.13-4- p - a . A s the m i l l was i n i t s second 
tehancy, and was converted from a f u l l i n g m i l l during the former 
tenancy, i t would seem probable that i t dates from the eqrly 
seventeenth century. I t i s significant that the m i l l should be i n 
i , c . c . A .s. 277863 
ii. C.C. /U.S. 31611 
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the hand of the moor master who also a l l o t t e d mining r i g h t s i n the 
Forest of Weardale. 
There i s no subsequent reference to either of these two early 
m i l l s , and there i s no proof of any other smelt m i l l being established 
i n the basin i m t i l the early eighteenth century. Raistrick notes 
that the m i l l at Rookhope 'was apparently getting old and inadequate 
as i t was closed before 1740 for reconstruction ^ , which suggests 
a date of construction at least at the beginning of the century, and 
i t i s known that the Beaumonts had established a m i l l at Burtreeford 
aroimd 1743. Smelting m i l l s were stibsequently erected at Copley 
(vide Appendix B), Stanhope and Bollihope, but on the introduction 
of the reverberatory furnace, or cuppla, a water-powered blast was 
not needed, and ore hearths were used less extensively. Only 3 
of the 9 hearths at Copley needed a water-driven bellows, although 
at Rookhope ore hearths were used u n t i l the abandonment of thd works 
i n 1916 (vide Appendix B). Because of the arrangement of the o r e f i e l d 
and the mining concessions, most smelting, i n f a c t , w^s done outside 
V/eardale. The London Lead Company's major rights were i n Teesdale, 
and after a boundary dispute with the Bishop i n 1846, the Stanhope 
m i l l was abandoned and the Sgglestone m i l l i n Teesdale, received 
a considerable proportion of the Weardale ore. Similarly, the 
Beaumont m i l l s at Allenheads, Nenthead and Dukesfield received 
i. Raistrick, A., 'Lead Smelting i n the fcrth Pennines during the 
17th and l&bh Centuries' Proc. Univ> Pur. P h i l . Soc, Vol. 9 
1935. ~ ' 
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alJQOst a l l the ore mined I n upper Weardale, and only the Beaumont 
ore mined from Rookhope, and the London Lead Cozapany ore mined 
from Bollihope vas refined ^ t h i n the dale, WeazHlale did not^ 
therefore, possess large water-powered smelt m i l l s such as 
existed at Nenthead and Allenhead. 
As railways, and consequently cheap coal were not introduced 
i n t o Weardale u n t i l the 1840«s, and as the industry v i r t u a l l y 
collapsed i n 1373, i t ^ 4 i l l be apparent that steam power, applied 
vigorously i n the neighbouring coalfield since the e i ^ t e e n t h 
centuzy, was limit e d i n application to those more prosperous mines 
i n the lower parts of Weardale. I t w i l l be readily seen, therefore, 
that water and water power were the essential l i f e blood of the 
lead mining iMustry through most of i t s history. Their application 
have been shown above to depend upon advances i n technology, 
f a c i l i t a t e d by the presence of the extensive surface waters of 
V/eardale, which were in^}ounded, diverted and channeled t o serve t h i s 
important aspect of the economic development of the North £ast, and 
the'zussamcienhang'of the Wear basin. 
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The Wear Navigation 
I n the late sixteenth and early seventeenth century the owners 
and tenants of land around the head of the t i d a l Wear realised that 
they had as much coal, as easily to be won, and as near the sea as 
the lately-incorporated Company of Ifostmen at Newcastle; and that 
by using the same methods of sending the coal down the r i v e r i n 
keel boats they could compete with the Tjm i n sending coals to 
London. By the beginning of the seventeenth century, the coal p i t s 
of Lumley were famed as ajnong the best i n the Ilorth, and at the 
township of Sunderland such rapid expansion took place that i n 1634^ 
the Bishop of Durham, within ^ose manorial lands that township I s ^ , 
incorporated i t as a municipality, so that i t s trade rdght be 
encouraged. The mayoralty, however, much to the dislike of the 
inhabitants, remained within the Bishop's nomination. Partly 
because of t h i s , and partly because of the i n f l u x of many Scots i n t o 
the township during the f i r s t four decades of the seventeenth 
century, the township, alone within the Bishopric, supported the 
Parliamentary cause throughout the C i v i l War. Parliamentary 
reward came i n 1643 when free and open trade was declared i n the 
port of Sunderland and the j u r i s d i c t i o n of the Bishop was abolished, 
an advantage consolidated over the next year when the TyDB was 
7/"*" 
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blockaded, and Sunderland alone supplied London with coals. 
Sunderland, says Bradshaw^ 'forged ahead with almost incredible 
r a p i d i t y ' . The increase i n the coal trade stimulated keel-
building, and especially i n the l a t t e r half of the century, ship-
building became fir m l y established at the mouth of the Wear. The 
harbour, hovjever, was f a r from satisfactory, being 'very much 
gorged up, stopped up and checked by the many sholes, sand beds and 
much rubbish, d a i l y increasing ... almost rendering the river un-
navigable'^^, and i n 1669> the King granted to Edward Andrew t h * 
r i g h t t o buil d a pier, erect a l i g h t house and to cleanse the 
harbour. How much was accomplished by Andrew i s not known, but 
i t i s certain that over the next f o r t y years the coal trade of the 
Wear grew to such an extent that by the turn of the centuzy i t was 
producing almost half as zmich coal for export as was the l^me. 
The Coal Trade 
At t h i s time the coal industry of the l ^ e had reached a c r i t i c a l 
state. The t h i n seams near the surface of Gateshead F e l l , Whickham 
and Dunston H i l l , upon vritiidi the great advance i n the Tyne coal 
trade i n the seventeenth century had been largely based, were for 
the most part exhausted. I t had become necessary, therefore, to 
work either the deeper seams, \^ich required extensive and expensive 
i , V.C.H. I I 
i i . Quoted by Surtees op c i t I I , 259. 
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pun?)ing operations, or to go further a f i e l d i n search of shallow 
seams, which involved costly waggonways and the expensive purchase 
of easements often across the land of a r i v a l coal owner. On the 
T i ^ i O l e the l a t t e r was preferred, for horse ginns and windmills could 
not deal with the amount of water \diich i t was necessary to pump 
out of deep mines, and the improved Newcomrien steam pump was not 
widely available u n t i l the 1720's. Thus the industry increasingly 
devolved upon 2iien of capital and the influence of the Company of 
Hostmen declined as they gradually became si2i9)le carriers. Thus 
at a time iiAien the coal trade of the TlynB was undergoing physical 
and economic re-organisation, the trade on the 17ear was being 
undertaken within p ] : ^ i c a l terms equivalent, perhaps, t o the position 
of the Tyne a century before, but organised on the basis the l^yne 
magnates were only just consolidating. Thus, Lord Harley noted i n 
the spring of 1724^ that the inhabitants of Newcastle 'seem at 
present a l i t t l e jealous of Sunderlaaid which has of late showed 
pretty considerably i n t h i s (coal) trade and as I am t o l d i s l i k e l y 
to gain more and more upon i t every r a t i o of coals 
exported from Sunderland to coals from Uewcastle was 1:4 i n the mid-
seventeenth century, but by the mid-eighteenth century had risen 
t o 1:2. In 1750 Newcastle exported 288,000 chaldrons, and 
Sunderland 162,000. 
i . H.M.C., Portland M5S V I . IO6. 
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The Condition of the Wear 
Notwithstanding these advantages the Wearmen had to suffer 
considerable inconvenience i n the transport of t h e i r coal from the 
mines above Hylton Ccorge to the coasters waiting at Sunderland. 
The principle involved was that the coal would be loaded onto keels, 
-v^ich, John Smeaton observed, 'draw less water than ever I saw'^, 
and would be taken by them to the coasters at the mouth of the r i v e r . 
Here the VJearmen paid t h e i r price for not suffering the regulation 
of t h e i r t r a f f i c . From the mouth of the r i v e r to the highest point 
from v^hich keels pl i e d , geomorphological and a r t i f i c a l hazards 
obstructed navigation. 
The harbour mouth i n 1717 was 'much obstructed and prejudiced 
by sands thrown up by the Sea, and very much i l l ' d stopped up and 
choaked i n i t s channels and the depth of water thereof exceedingly 
lessened by the great banks of sand and quantities of stone and 
other gross matters washed and brought down by land floods and 
other Accidents, but more especially by throwing bsuLlast, coal ashes 
and Rubbish wi t h i n the said port and r i v e r ' ^ ^ . On t h e i r return 
from London the coasters were obliged to carry ballast \Aiich they 
tipped out on reaching Sunderland. The resulting haphazard mounds 
of b a l l a s t , which could have been used f o r the building of keys and 
i . C.J. 28.1759 
ii. Preamble to Wiear Navigation Act, 1717. 
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i/diarf s were allowed t o obstruct the harbour entrance and produce 
yet more d i f f i c u l t currents for both coaster and keel boats to 
navigate. Moreover, the f i c k l e river i n times of heavy land 
flood or strong t i d e , occasionally changed i t s cowse through the 
undredged sands of the harbour mouth. In 1752, i t was noted that 
an * extreme flood happened MAich made surprising chaxiges i n the mouth 
of the Harbour and so choaked i t up y t there was no propper channel 
left«j^ . 
Similarly, upstream, shoals of sand were a grave hindrance to 
navigation. At Forsters Sands, the r i v e r was only 9" deep at 
periods of low water i n dry weather, and neap tides only swelled 
the depth to I'd". Although the sands were cleared i n the 1730's, 
fo r want of s u f f i c i e n t attention they were as bad as ever by 1747> 
with keels sometimes having to wait f i v e or six days for s u f f i c i e n t 
water. At Biddick Ford, the water was only 1»9" deep at low water, 
although between these two points there was usually ample draught. 
From t h i s i t w i l l be obvious that the t i d e was crucial to the 
passage of keels. While i t was necessary to wait f o r periods of 
high water, high tide did not l a s t l ^ i g , especially i n the upper 
reaches of the r i v e r , >diere i t was lOst essential, and i t s ebb was 
p a r t i c u l a r l y capricious. The keel men often found themselves i n 
danger of running aground or being trapped i n an unmanoeverable 
i , W.C. Order Book. 
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channel^ unable to use their s a i l . 
These physical hazards inoreover were exaggerated by the attitudes 
of the riparian owers. Vlhen the keelmen were unable to use their 
s a i l they vrere obliged to walk along the bank tovring their boat 
behind them^ and several landovmers objected strongly to the trespass 
of the rude sailors> and even used violence when^ at periods of low 
water^ the keelmen moored their boats and went i n search of 
refreshment. Thefts of coals and even keels were a commonplace at 
such tijzies^ but even more distressing to the keelmen was the ford 
at Biddick. In 1711^ a case was submitted for Counsel's opinion: 
'And there being a King's Streete lyeing over ye River the owners 
of the grounds thro' vrtich y t way l i e s tho they have noo manor nor 
charter to enable them have set up a ferry boate for carrying over 
passengers and have placed and hung a rope across over the water 
whch i s to the gt prejudice of the keels passing and re-passing upon 
yt River'^. 
The F i r s t Petitions 
During the f i r s t decade of the eighteenth century, then, sojie 
300 craft were using the r i v e r , idiich at periods of the highest 
tides was navigable as far as Newbridge, the lowest bridge over the 
ri v e r which was located at Laiiibton. I t had become obvious, however, 
i , W.C. MSS. 
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that some regulation of both the r i v e r and the t r a f f i c was necessary 
for the viell-being of the coal trade. In Janoaary, 1705, therefore, 
the l^ayor and Aldermen of Durham, the Dean and Chapter of Durham, 
and the Township and Boroi2gh of Sunderland petitioned Parliament for 
leave to bring into the Commons a b i l l *to erect one or more piers 
at the mouth of the H.V/ere into the Sea; and that the F6rt of 
Sunderland thereto adjoining be kept clean and uninq^aired as i t might 
be, and that the said River be made navigable up to the said City; 
whereby a great revenue would yearly arise to her Hajesty, and a 
settled Nursery for seamen erected and Trade i n general increased*. 
This was the f i r s t that was heard of the aspirations of the Chapter 
and the City of Durham, to make Durham an inland port. Quick to 
realise Durham *s nodal position at the heart of the County, the 
City Corporation had visions of coal and lead, lime €Lnd building 
stone,wool and corn being brought by road to Durham for shipment 
down the Wear to the sea. The Chapter had more r e a l i s t i c aims. 
CXming extensive tracts of land between Chester l e Street, Houghton 
l e Spring and Durham, they saw a navigable Wear opening up the 
undoubtedly r i c h coal seams luiderlying their property, which could 
at that time only be worked at relatively great expense. An 
indication of the value of the land can be gained from the fact 
that John Tempest was obliged to pay a fine of £17,000 for the Grand 
Lease of the Rainton I&ies i n 1777^» The petition wfi|s referred 
i . Dean and Chapter post-dissolution muniments, loose papers. 
Box 28. 
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to a coznmittee and leave was eventually given to bring i n a b i l l , 
but nothing more was heard of the subject, aid i t m^ be that the 
l ^ e magnates had assured the b i l l a rousing defeat i n the House* 
The niaking of the r i v e r navigable a l l the way to Durham, however, 
would have meant the surmounting of several obstacles, at a consider-
able expense. I t was subsequently estimated^ that the r i v e r could 
be made passable for keels of 20 tons or so between Biddick Ford 
and Cocken Ford for £7,000, but between Cocken and Durham the cost 
would be at least £20,000. The essential troiible was caused by 
the river flowing out of i t s d r i f t - f i l l e d pre-glacial valley. Vfhere 
the post-glacial river had cut i t n new eastward course to the sea, 
i t had l e f t the Wash and cut through i t s pre-glacial valley side 
to give a series of rocky shallows between Laihbton Hall and Harraton 
Hall* Similarly, between Harberhouse and Kepier the river had cut 
i t s e l f a narrow rock-floored gorge, and to surmount these obstacles 
would mean either the construction of locks and dams, or the 
d i f f i c u l t excavation of the rocky floor. Between Picktree and 
Harberhouse, however, the river flowed across r e l a t i v e l y soft 
boulder CIBY which would have presented no r e a l problem to an 
engineer. 
In 1716, another petition was presented to j^arliament, sponsored 
by the 'Vfearmen' as they were known i n Ifewcastle: the E a r l of 
Scacbrough, of Lumley, Hedworth, secular Dean of Chester l e Street, 
i . C.J. 28, 1759. 
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the Lambton brothers and Thomas Allen of Fa t f i e l d . They wished 
to make the river navigable only as far as Newbridge, but even this 
was sufficient to dismay the T^nemen, led the doughty Cotesworth 
of Gateshead. A counter petition was quickly drafted that the 
scheme would mean oppression to most of those of least acclaim 
and be only beneficial to a few Great Coal Owners ^ o notwithstand-
ing their Zeal to promote the said B i l l and thereby as they (who) 
pretend to open and Enlarge the trade of the Said r i v e r , have for 
severall years past by farming and purchasing lands and contracting 
with the owners of adjacent grounds for Stopping a l l Coal Carriages 
from other Co l l i e r i e s to the Liver Wear very near engrossed the coal 
trade to themselves alone and i n a short time have the prices and 
quantities of coales to be tended i n their p o w e r T h i s allegation 
was certainly partly true. Thomas Bewick petitioned the Lords i n 
I^ iay 1717 'That he i s possessed of a very great c o l l i e r y situate near 
the R.V/ear and that by unjust contracts made by some who prosecute 
the B i l l for preserving and in^roving the ri v e r and Port of Sunderland 
he w i l l be debarred from bringing h i s coals to the r i v e r 
This practice, however, was not confined to the Weanaen, for the 
great magnates of the Tyne had pursued Just such a policy against 
each other for many years, vdiich was only to be curtailed by the 
Grand Alliance of 1726. The allegation, however, was soundly based. 
i . Carr-Bllison MSS, B2/1/60. 
i i . L.J. 
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and a petition fron the County gentry, well aware of the crafty 
schemes of the great owners along the t i d a l stretch of the r i v e r 
suggested an amendment 'That the B i l l ... may extend to the City 
of Durham and that the recept of Duties for perfecting the said work 
may be lodged with the Co. Treasurer ... and not i n the hands of any 
of the coal owners upon the Wear'. The Bishop of Durham, also, 
although rather a dark horse throughout the long history of the scheiae 
was also anxious that his ancient prerogatives as Conservator of the 
VJear should not be taken awsQr from him without, at least, his 
permission^. The entry of the B i l l onto the statute book i n June 
1717J however, was undoubtedly a victory for the great owners at 
the estiiary, VJhilst ultimately the river ivas to be made navigable 
up to Durham, work was to start at the mouth of the ri v e r . Although 
the Bishop and the Dean of Durham were appointed CotxiLssioners for 
carrying out the scheme, the majority of the Commissioners were "in 
the pocket" of the great magnates. Duties raised from t r a f f i c 
above Newbridge were to be applied to the making of the r i v e r 
navigable from Nevjbridge to Durham, but as no t r a f f i c could use the 
river above Newbridge, no duties could be raised. The "inland" 
party, therefore, were defeated. 
The Wear Commissioners 
The Commissioners, however, set to work with something l i k e vigour 
i . Hughes, E., North Country Life i n the 18th Century, 293. 
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A Survey was entered upon, and, according to the Act, work was begun 
at the harbour mouth. HLans vrere drawn up to erect a pair of stone 
piers at either side of the mouth of the r i v e r , and work was set i n 
hand. % February 1726, the southern pier had been carried 270 
yards into the sea, although no start had been made on the northern 
pier. To their dismay, however, the Commissioners found that the 
duties being raised upon the r i v e r were not sufficient to pay back 
the capital and the interest on the money they had borrowed. Over 
the ten years since the passing of the Act they had raised £15222.10.8. 
i n duties, >diich they had applied to the erection of the pier, bub 
this was not sufficient and they had borrowed a further £3,500 on 
their own security, and even then foiuid that 'they s h a l l want a 
considerable sum of money more to complete and secure the sd. works; 
i i ^ c h they should do i f they were in9>owered to borrow a siua of money 
upon the Credit of the sd. Act'^. 
There was no alternative but to petition Parliament for an 
extension of the powers of the 1717 Act. I t was noted i n Committee 
that a further £6,000 would be needed for the harbour works to be 
successful, and with no opposition a b i l l was passed through a l l i t s 
stages within three weeks to allow the Commissioners to borrow a 
further £6,000 upon the credit of the Act of 3 Geo I . The royal 
assent was given on the 24th I'^ch 1726. The Commissioners were 
i . C.J. 20, 1727. 
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already on the slippery road towaixis the non-fulfillment of their 
statutory duties. 
The money was accordingly raised. In 1732, i t was noted I n 
the Comndssioners' Treasurei's Book that £6,862 had been borrowed 
since the 1726 Act, of which a l l but £1,400 had been paid back by 
1730. The work on the harbour continued, watched with growing 
dismay on the part of the City of Durham, the Dean and Chapter and 
the inland party. 
I t was apparent that in proceeding according to the Act of 1717 
and gradually improving the river upstream, the Commissioners would 
never reach Nei%i)ridge, l e t alone Durham before the t±m l i m i t of 
21 years placed upon the Act expired. The Dean and Chapter, 
i n ^ t e n t against the great coal oxmers around the estuaxy, resolved 
to prepare trteir case for a ^jetition to Parliament to prevent the 
present scheme of tilings being continued. In 1731 their agent 
noted '... I t appearing plainly that i t was against the Interest 
of much the major part of the then Acting Commissioners that the 
river should be made navigable higher, for that they and their 
friends and Confederators were possessed of or interested i n the 
present vjorking Coalyerys upon the «aid iiiver and i f the sd river 
shld be made navigable higher, other considerable collyerys would 
be wrought and perhaps at an easier rate than their own, and the 
coals brought down to the river iiAiich wotQjd interfere with them i n 
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point of trade and reduce the price of coals'^. The Chapter were 
plainly here thinking of their ovm c o l l i e r i e s at Finchale and 
especially Rainton, where rich deposits of coal were to be mined 
over the next forty years. I^feanwhile, John Shirley was employed 
by the City of Durham to make a survey of the river from Biddick 
Ford to the City (Plate V )• He reports that i t would cost at 
least £20,000 to make the river navigable up to Durham, so i n the 
February of 1731> the City petitioned the Commons that 'Navigation 
i s not yet completed ... and the money arising from duties below 
ilevjbridge w i l l not be sufficient to coji^)lete the navigation of the 
said aiver and that for the defraying of expenses amounting to 
£20,000 or so for making the sd Hiver navigable froM i^r. Allen's 
staithes up to the City of Durham, i t w i l l be necessary to lay a 
further duty ...'. Further than t h i s , they urged that they should 
be allowed to bring in a b i l l to complete the navigation themselves, 
upstream from Biddick. 
The V7earmen were not to be dismayed by such t a c t i c s , and qtiickly 
f i l e d a counter petition to the effect that the proposals put forward 
by the Durham party, would prejudice the rights given to the 
Commissioners by the 1717 Act. They intimated to the Durham party 
that thev might be w i l l i i i g to allow the Corporation to take over 
that part of the river above Newbridge, but insisted that they must 
i . Dean and Chapter, post-dissolution muniments, loose papers. 
Box 29. 
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be allowed to keep the ri v e r between Biddick Ford and Newbridge, 
as they had already mortgaged the duties arising from that part of 
the r i v e r ^ • This cogent argument was accepted by the Durham 
party, whose petition was defeated i n Committee. 
In the following Session, the City of Durham again petitioned 
Parliament that they wished to bring i n a b i l l to render the r i v e r 
navigable from Ne\jbridge to the City, but that they must i n s i s t 
that the Commissioners must make the stretch of water between 
Biddick and Newbridge navigable 'as an obstruction i n an:/ pt below, 
between Mr. Allen's Staithes and Newbridge would have totally 
stopp'd up ye navigation from ye see'^^. A l l was not well with 
the Commissioners, however, for the duties they levied were not 
being paid, 'by reason that the power given to the Coiamissioners 
to direct their warrants only to the Constable of the Place triiere 
the offence i s committed ... the Distress upon Goods for Offences 
committed i s frequently evaded by the offenders removing their 
goods into such different parts ... vfhere the Constable cannot 
exercise the same'^^. At Christmas, 1734, for e x a c t s , nine of 
the greatest coal owners owed between them £1,408,1.11^. i n duties 
for the previous year^^. By such means were the greater owners 
reducing the r i s k of conpetition from further upstream. Having 
i . Dean and Chapter, ibid 
i i . Dean and Chapter, op c i t 
i i i . C.J. 22, 1736 
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secured sufficient improvements below their staithes, notably the 
the removal of Forsters Sands and the erection of the southern 
pier, they witheld their dues to delay iJHprove.Tients further upstream. 
The duplicity of these men i s revealed when i t i s seen that they 
were a l l , to a man. Commissioners. 
Again, then, the Durham petition failed i n Committee, for besides 
their complaint of not receiving their just duties, the Comnissioners 
were quick to point out that they r e a l l y ought to con^Jete the 
northern pier at the harbour before completing improvements further 
up the r i v e r . 
In 1736, however, the powers vested i n the CoimLssioners under 
the Act of 1717 were on the point of becoming extinct. I t was 
realised at Durliam that the present Comoiissioners would petition 
Parliament for a renewal of their pov;ers, and i t was suggested to 
them that were they to give an undertaking that they woiild make the 
river navigable as far as Durham, then the Dean and Chapter and the 
liayor axKl Corporation would be ready to support them, on the under-
standing that these bodies should be incorporated as Commissioners 
under the new Act, and th^t a s t r i c t time l i m i t should be placed 
upon the Commissioners to make the river navigable as far as 
Newbridge^. The Wear Commissioners, however, would have none of 
t h i s , and the Durham party, their compromise rejected, resolved on 
more radical demands. ICnowing that the capital raised against 
i . Dean and Chapter, op c i t 
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the duties levied between Newbridge and Biddick had been paid off, 
they returned to their previous demand that the Commissioners 
should surrender the r i v e r above Biddick, and allow then to make 
the river xiavigable to Durham. This time, however, they had a 
powerful a L l y i n the E a r l of Scarborough, ^ o was originally one 
of the i.'dearmBn. The building of the pier and the erection of keys 
along both sides of the r i v e r , surveyed so well by Burleigh and 
Thon^son i n 1734, had reduced the size of the estuary so that tides 
could no longer penetrate the r i v e r with such effect as they used. 
I t was claimed that since the construction of the Southwick and 
Pal lion keys, the river had l o s t 2 feet at Newbridge^. The ship-
ment of coals therefore above Biddick had decreased considerably, 
and i t was put out that duties arising there did not amount to more 
than £10 p.a. At t h i s time, duties on the whole riv e r , i f collected, 
would have produced £1,200 p.a.^^. Thus Lord Scarbrough was 
obliged to favour the Durham party and a general navigation of the 
r i v e r . The Chapter's correspondent wrote on the l a s t day of the 
proceedings that *that noble lord hath acted with great justice and 
honour to the County having declared himself several times for a 
General B i l l of Navigation, vAiereby a l l proprietxrs on the Idver might 
receive Benefit for their several C o l l i e r i e s i n due time'^^^. 
I . W.C. M5S. 
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However, the Committee stage became so protracted that there was 
no time for a B i l l to be brought i n during that Session, and i t i s 
with a sigh of r e l i e f , alznost, that the Chapter's agent i n London 
writes to them that * I can now t e l l the Chapter with assurance that 
the B i l l cannot possibly be brought i n t h i s Session'^. I t was, 
perhaps, r e l i e f misplaced, for although the Commissioners had not 
secured the extension of their powers, they no longer had ar^ 
powers. Three months late r , on the 24th June, 1738^ the Act 
setting up the Commissioners became extinct, and the r i v e r , a l i t t l e 
improved, began to f a l l back to i t s old condition. 
Interregnum 
At t h i s point i t would be pertinent to note the amount of coal 
being sent down the r i v e r . 1734 i s unique i n t h i s e a r l i e r period 
in having a l i s t of 'Coal Owners Arrears'^^ from v*iich the production 
of individual owners can be deterr.iined. A l i s t i s set out below: 
Chaldrons 
Jn. Hylton Pbners 13>144? 
Ify. Lantoton 12,280 
Jn. Hedworth 11j522| 
Jn. Teii5)est 13,013? 
Nic. Lambton 15,969^ 
Thos. Allen 12,8 
lisabom Smith 10,954i 
M. Davison 9,91 
Vfci. Dennison 9,173' 
Total 108,808 
i . Dean and Chapter, op c i t 
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Without the superintendence of the Commissioners, the condition 
of the r i v e r rapidly declined, and the nwuth of the r i v e r became 
'very much choaked up with sand'^, and 'ships could not go out with 
safety, as they coidd not take i n the necessary ballast to get over 
the Sands at the harbour mouth'^j^. The regulations over the river 
had lapsed, and keys were b u i l t too low so that 'the sea i n high 
and raging tides washed great quantities of Ballast from the same 
into the sd R i v e r . I t was therefore determined that the old 
Commission should be set up again and a petition was presented to 
Parliament for that end by the 'Owners of Lands and Grounds 
adjoining or lyeing nr the il.Wear and Other Gentlemen', Needless 
to say the Durhaii lobby immediately re-formed and resumed i t s 
former agitation. The Corporation cffthe City, well aware of the 
Chapter's contacts i n London joined common cause with the 
Prebendaries, although the l a t t e r had no i l l u s i o n s of the Corporation's 
alliance, knowing that ' i f the River can only be made navigable i n 
part ... they w i l l be no longer concerned for our Interests ... as 
they are now when they happen to co-incide with our own'^^. The 
Chapter were now of the opinion that i t might not be possible to 
bring the navigation a l l the way to Durham, and rather than prejudice 
the whole scheme they would be satisfied i f the navigation was 
i . C.J. 25, 1746 
i i - C.J. 28, 1759 
i i i . V/.C. Order Book, 1746 
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brought as high as possible. Certainly i t woiild serve the 
Chapter's c o l l i e r i e s at Rainton sufficiently well i f the r i v e r could 
be made navigable only to Cocken or Kepier, although they were not 
averse to the canal being brought to Durham and near their property 
at S i i n c l i f f e . The IJayor and Corporation, however, wanted tiie 
navigation brougltall the w€^ to Durham or not ^  a l l , for i t would 
obviously not serve the City's interest should the canal be 
brought past Chester l e Street, but not to Durham. 
The petition for leave to bring I n a b i l l was referred to a 
committee, v^o heard i n evidence that i n the 21 years of the 
Commissioners' existence they had raised £33,341 i n duties, a l l of 
which, saving £300 or so, had been ea^nded on works along the 
lower courses of the r i v e r , and at the harbour laouth. They urged 
that i t was necessary to erect a pier on the northern side of the 
harbour, and asked for powers to re-open the ri v e r as far as 
61acksfo]?d, between Biddick and Newbridge. The comnittee allowed 
a b i l l to go forward and on I ^ c h 4th, 1746 i t was read for the 
second time, immediately follovied by petitions. The rest of the 
County were dismayed at the 'itVearmen's lack of interest i n opening 
the river above Newbridge. James Lumley, of Lumley, sought to 
have the riv e r made navigable to 200 yards above Newbridge 'because 
other coal owners w i l l thereby have an Opportunity of bringing 
their coals to the river ... and i t w i l l not cost more than £400*. 
To secure a convenient and eff i c i e n t despatch for his coals, he 
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was even w i l l i n g to pay the cost of i t himself, but alive to the 
procrastinations of the Commissioners i n previous years, he urged 
that 'a certain time be named or that i n default their Power be 
transferred to new Commissioners'. At Durham, the Chapter and the 
Corporation disputed the wording of a petition they should send to 
Westminster, but tix*ed of the Chapter's vacillations, the Corporation 
took the exercise into their own hands and urged Parliament that 
'men of great s k i l l and experience judged that the river m i ^ t be 
made navigable from Newbridge to Durham by the expense of a sum for 
^ i c h the Duties of Tunnage proposed to be l a i d on coals and other 
Commodities conveyed upon that part of the ri v e r would raise an 
interest sufficiently high to encourage undertakers', and that 
there should be no doubt, as there had been none i n previous Acts 
that the ultimate aim of the Wear Commissioners was to make the 
r i v e r navigable as far as the City i t s e l f , i t being 'well placed 
for an extensive and profitable commerce' despite \Aiat may be said 
by 'Adversaries so r i c h and so povrerful'.^. Unfortunately, the 
City were defeated i n Committee, but Lumley's amendment was allowed. 
The Commissioners were to make the river navigable as far as 
Newbridge not later than 24th June, 1759. Disgruntled, but not 
entirely dismayed, the City retired, determined to watch closely 
the Commissioners' a c t i v i t i e s over the following thirteen years. 
i . C.J. 25, 1746 
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IRie Commissioners liestored 
For twelve years the Commissioners procrastinated as before, 
and i^ o atten^t was made to open up the ri v e r any further than i t 
was navigable i n 1736. 'In Spring tides, keels may get to 
LazE^on's staithes a l i t t l e above the ^ ord but no further, and 
the Tides do no so much as swell the river up to Newbridge'^. 
At the mouth of the riv e r , however, the Commissioners had of 
necessity been bu^. In 1752, two abnormal floods i n the Febnuffy, 
azKl l a t e r i n the August 'made surprising changes i n the mouth of the 
Harbour, and so choaked i t up yt there was no propper channel l e f t 
The removing of whch and making a Channel was largely e:!q)ensive. 
That during the erection of the Above the Pier end gave way and was 
l i k e l y to tumble down into the best of the Channel so yt was of 
absolute Necessity to take i t down And as the direction of the end 
of the pier was thought propper to be altered and lengthened the 
doing i t when the other was taking down was the propperest time 
and would save a vast expense • • • So much time was taken up i n 
treating for leave to build a Ho pier and i n procurring a proper 
Engineer yt the Succeeding tims has not been sufficient to co]i9>lete 
the afore-mentioned works'^. By June, 1758, there was only one 
year to go before the expiry cf the Commissioners' powers above 
Biddick under the Act of 1746. I t was necessary, therefore, for 
I . C.J. 28, 1759 
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the Cosunissioners to have at least some seniblance of intentions 
regarding that part of the r i v e r , i f they were going to be allowed 
to receive an extension to the Act. Consequently they set t h e i r 
own engineer to work i n that month to prepare plans f o r improving 
the navigation on that stretch of water. He subsequently submitted 
to them a memorandum. There were^ he noted, four ways of making 
a r i v e r navigable. The bed could be narrowed, or more water added 
to the stream, both of idiich were not practicable i n t h i s case, or 
the bed could be deepened, or locks and daias coiild be constructed. 
The Commissioners feared that the l a t t e r would reduce the ainount of 
water available i n the r i v e r during periods of low t i d e , so they 
asked f o r an estimate for loviering the ^ o l e bed from Biddick to 
Newbridge. A century l a t e r during -Uie construction of railways, 
the scheme would have been a coninonplace, but at t h i s time, before 
the Duke of Bridgwater's canal, the idea was audacious, and 
expensive. I t i s worth noting what would have been involved. 
Between Biddick Ford and Haarraton Hall, 27 ,592 square yards of 
gravel would have to be taken up to lower the bed 2 feet, i n a 
channel 50 feet wide. The next 6 ,338 feet would have to be 
excavated through the coal measures to a depth of 3 feet, at over 
nine times the cost of the f i r s t stretch. The remainder of the 
distance to Newbridge was through boulder olo^ excavated t o a depth 
of fee t . In short, over 90,000 square yards of material would 
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have^^ be excavated at a cost of a l i t t l e over £19,000. V/ith 
an average income of between £1^200 and £1,i(00 p.a.j and a l l 
t h e i r other commitments, i t was p l a i n l y in^wssible f o r the 
Commissioners t o undertake the scheme. Accordingly they appointed 
John Smith of ^ f f i e l d to draw vip an alternative scheme. In 
November 1758* he l a i d his report before them. He suggested 
foUovdng the scheme suggested by Robson, t h e i r own engineer, by 
deepening the bed as far as Harraton, but to erect a dam there, 
with a lock, t o give 7 feet of water above the shallows immediately 
above the dam, and to give 3^ feet bf water at Newbridge. He 
estimated that the scheme would cost only £6,694^ *^ 
The following month, December 1758, the Commissioners were 
v i s i t e d by the Durham lobby >dio t o l d the Wearmen of t h e i r 
intentions to submit a p e t i t i o n to Parliajnent for leave to bring 
i n a b i l l to continue the navigation to the City. For the f i r s t 
time, the Commissioners offered no objection, but Tiflhen they heard 
two months l a t e r that the Durham lobby wished to take over the r i v e r 
from above Biddick, the Commissioners were moved to make t h e i r 
position quite p l a i n . I n t h e i r Order Book^^ l i e s the entry: 
'The Cmrs w i l l oppose the Gentlemen of the City of Durham i n 
f i x i n g the l i m i t s of the B i l l ... but that the said Cnrs have no 
objection t o the Gents of the City of Durham tdcing upon them the 
i . W.C. 1«S. 
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Navigation of the r i v e r from the f i r s t Shallow or Shoal above the 
high staithes belonging to Hy. Lar.ibton up the Cy of Durham and 
that they the said Cmrs w i l l make or cause to be made and I^aintain 
the sd r i v e r navigable up t o the sd Shalloi-r or shoal for vessels 
of burthen of 22 tuns'. The Commissioners had numerous meetings 
with the Durham lobby, but did not persuade them to a l t e r t h e i r 
p e t i t i o n which was submitted i n i t s o r i g i n a l form on the 26th 
January 1759* The House learned that 'there are several Coal 
i o n e s and Co l l i e r i e s on each side of the sd R« VJear between 
South Biddick and the City of Durham, i ^ i c h by reason of 
procurring and maintaining Way leaves to the same cannot be wrought 
but to great disadvantage, and on that Account either remain un-
opened or not wrought'. The p e t i t i o n was accepted by the Commons 
and referred to a committee. Five daiys l a t e r the Commissioners 
presented t h e i r p e t i t i o n , asking that they should be given power 
t o erect locks and dams on the r i v e r so that what might otherwise 
be imdertaken for £ 1 9 > 0 0 0 , 'might be affected by a lock and a dam 
at the Expense of £ 6 , 0 0 0 or so'^. This was also referred t o 
committee. Meanwhile the municipal grapevine had been carefully 
tended, and petitions i n support of the Durham cause came r o l l i n g 
i n from the coastal and inland ports ^ i c h received ccals from the 
Wear. London, Gainsborough, Boston, Norwich, Sxeter and Plymouth 
i . C.J. 28, 1759. 
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a l l sup,>orted the general navigation i n the fond hope that the 
price of coal might be reduced. 
After lying on the table the subject came up for discussion 
i n Committee. Ifr. Smurfitt exaggerated a l i t t l e , perhaps, when 
he said 'Several of the c o l l i e r i e s now i n use are 4 miles from the 
present navigation - but i f the navigation was extended t o the City 
of Durham, then the most distant c o l l i e r i e s would not be more than 
2 miles away'. Perhaps he was referring to those c o l l i e r i e s 
producixig mostly sea coals. Ibre professional evidence was given 
by John Smeaton, the celebrated engineer. He viewed the r i v e r 
azul saw that ' I t i s practical to make the sd River navigable f o r 
Keels of c 20 tons and ^  bxirden, that these keels draw less water 
that ever I saw, and that there i s water enough to carry any nuudber 
of them - 48 may pass a lock i n 12 hours. From Biddick t o Cocking 
( s i c ) Ford would cost £8,000, but beyond t h i s point i t would be 
necessary to cut through the rock and the cost was uncertain, perhaps 
£20,000 would be appropriate'j^. John Shirley who drew up the plan 
f o r the Durham lobby i n 1731 agreed with Smeaton, but added that 
the 'Rocks might be of advantage by fiamishing large blocks of stone 
for the locks'^^. For the Commissioners, both Kobson's and Smiths 
plans were l a i d before the Committee, but i n the end i t was 
decided that there should be two separate b i l l s , setting up two 
i . C.J. op c i t 
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separate authorities. The present Commission, or t h e i r newly-
elected successors shoLuLd have keep of the r i v e r between Biddick 
and the sea, ^ i l e a new body should maintain the r i v e r from Biddick 
to the City of Durham. The iiayor and Corporation had at l a s t 
achieved th e i r corporate hearts' desire. Although Henry Latnbton 
was not t o pay a i ^ t o l l s , as t h i s would interfere with a r i g h t he 
already claimed, t o l l s were t o be levied on a l l other t r a f f i c upon 
the r i v e r . Towing paths, cuts, locks and dams were t o be erected, 
i ^ i l e r i p a r i a n owners coijld erect warehouses or weighbeams, cranes, 
keys, landing places or ifriiarfs, and levy rates -Uiemselves for the 
use of th e i r f a c i l i t i e s . I t would seem that the golden age had 
arrived. For t h e i r services, the Bishop, the Earl of Scarbrough 
and George Bowes were rewarded by being made Freemen of the City, 
and were appointed, among others. Commissioners of the new navigation. 
In ^ky, 1761, John Siasaton was again induced t o inspect the 
r i v e r , but his report f i l l e d the citizens with dismay. The f i r s t 
lock was t o be at the point suggested by Smith i n his report t o the 
Commissioners, three years previously. Immediately adjacent stood 
Henry Lanibton's Harraton Colliery. Should the r i v e r be dammsd and 
a cut made his workings would be flooded. 'From t h i s circumstance 
and the opposition then made, the Act was not further proceeded w i t h ' ^ 
The scheme was twice raised again, but was never taken up. In 
1796, i t was proposed t o cut a canal along the Team valley to j o i n up 
Durham City Dep. Box 54/11« 
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with the Wear above Harraton, at RLcktree^, but the scheme attracted 
l i t t l e support. I n 1825, noting that the Harraton workings were 
abandoned, the Corporation again inquired into the scheme, and took 
Counsel's opiniom as to wiether i t would be possible to revive the 
scheme under the old Act. They were assured i t was not advisable, 
and so the scheme was f i n a l l y abandoned. 
For a mere £20,000 i t seens strange that the scheme was not 
prosecuted with nore vigour i n the e a r l i e r years of the century. 
Shirley's map shows the V/ear gorge to be a hive of a c t i v i t y , \4iich 
ought to have encouraged laen of substance to invest t h e i r c a p i t a l , 
although, i t nust be admitted, Shirley niight have been tr y i n g t o 
paint a rosy picture. The real power of the Wear magnates must 
be questioned. I t would not seen improbable that the Bishop of 
Durham, although so often a p o l i t i c a l pawn i n the hands of higher 
statesmen could have cultivated raore influence than the Wearmen, 
and yet he hardly appears upon the scene. Hxoghes^ quotes Bishop 
Trevor's contempt for the scheme i n 1728, widch i s supported by 
Bishop Chandler's opinion i n 1747 ('A chimerical, impracticable 
scheme to make ye River navigable t o ye City and carrydng t h e i r 
goods by water at a dearer rate than they could have had them by 
land from Chester'j^^^^.) I f t h i s sums up Chandler's attitude 
i . Sykes, Local Recordg, I , Newcastle, 1833 
ii . Hughes, North Country U f e i n the 18th Century, op c i t 
i i i . i b i d 
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accurately i t would seeiri that he had badly missed the point of the 
scheme, T i ^ i c h was, essentially, to promote the cheap and e f f i c i e n t 
despatch of coals to the iistropolitan market. Were the other 
prelates as short-sighted as Chandler? I t i s true that Crewe, 
3ishop u n t i l 1722, was not especially interested i n the good-hus-
banding of his temporal possessions, but other things could be 
expGcted from the energetic Talbot, his successor, vdio, by his 
approach to the question of mineral leasehold shoired that he had 
a very f i r m idea "v^ere the wealth of the bishopric lay. While i t 
vrns the self-interest of the Wearmen idiich stimulated them to oppose 
the further opening up of the r i v e r , i t would seera that i t was the 
lack of vested interest of the bishops which inhibited them from 
opTX)sing the V/earmen's schemes. The principal landowner on the 
exposed coal measures within s t r i k i n g distance of the r i v e r between 
Lumley and Durham was the Dean and Chapter. VJhile the bishops 
held the mineral r i ^ t s under the moors that fringed Durham to the 
north and east, the coal there was buried beneath a hiindred feet 
or so of g l a c i a l sands and gravels, and was largely unproved and 
imworkable, and at a time when relations between the See and the 
Chapter were cool, then the one would hardly help the other to 
riches. I t can be expected, then, that for the most part the 
Bishops were prepared t o stand aside and allow the p r i n c i p a l 
contenders to prosecute t n e i r cause as they would. 
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I n t h i s study much has been made of l i t t l e . I t i s highly 
probable that the extraordinarily high flood of Noveniber, 1771^ 
would have severely damaged, i f not ent i r e l y destroyed any locks 
or dams that might have been erected along the V/ear gorge between 
Kepier and Harberhouse, vjhich, along with the wider use of waggon-
ways l a t e r i n the century, would have inhibited the rebuilding and 
continued use of the Wevi Navigation. But i n any case the schemes 
for the navigation of the Wear came to nothing. No iii5)ression was 
ever made upon the landscape, and yet, i t makes an interesting stXKly 
for the geographer by virtue of the en^jhasis that i s placed upon 
persons and vested interests. Miat m i ^ t at f i r s t sight be regard-
ad as the province of the historian alone can be seen to have 
especial relevance for the geographer, who too l i t t l e takes account 
of the fact that decisions taken by man i n the conteact of his physical 
and economic environment are so often taken against a background of 
personal cupidity and self interest. I n t h i s particular instance 
the r i v e r was the focus of attention, but the h i s t o r i c a l accident 
could l i g h t upon any aspect of the landscape. While i t would be 
undesirable to raise here a question of personal morality, i t would 
be useful to note that vested interest, >rfi:atever i t s character i s 
a force to be met with i n many aspects of man's role i n changing 
the face of the vrorld. 
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Water Supplies i n the pre-Industrial Period 
A most sophisticated piece of water supply engineering i s t o 
be found at the Roman Fort at Lanchester (Longovicium). F i r s t 
noted i n 1822^ ,^ the s i t e was more thoroiighly investigated by Steers 
i n 1936.^^. Although Longoviciura v/as not a large station, i t con-
tained the basic Roman amenities of bath house and l a t r i n e s , both 
of -which f a c i l i t i e s needed a reliable supply of ruaining water. 
To achieve t h i s the higher ground to the west of the f o r t was tapped 
as a gathering groimd, and two channels, named by Steers the north 
and south aqueducts brought water from these gathering grounds to 
a large reservoir at the f o r t . On the north aqueduct two streams 
were dammed by a 110 yard embankment 17' 9" wide and 20 ' high. 
The dam was a trapezoidal mass of clay faced on both sides with rough 
masonry. From t h i s dam pipes led 1^ miles over a shoulder of the 
h i l l s i d e , siphoning the water i n t o an open channel from *ihich i t 
could flow by gravity to the f o r t below. The southern aqueduct 
was fed with water from a spring to the south east of the f o r t , and 
a simple channel carried along an embankment conducted the water 
to the station. 
i . Archaeologia Aeliana, I , 1822. 
ii. Steers, K., Archaeology of Roman Durham, unpublished Ph.D. 
Thesis, Durham, 1938. 
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As with the Roman water m i l l at Cllumum, euoh sophiatioated 
water engineering i s not to be found i n the area for another 
thousand years. The occupation at Longovicium lasted from the 
t h i r d to the end of the foiu'th century, but i t i s not u n t i l I3OO 
that the Convent at Durham had an extra'-peninsular water supply 
carried by pipes from springs at Elvet H i l l over the ri v e r at the 
Abbey Weir and up t o the Cloisters and the Deanery Garden. I t 
i s not known >^en t h i s supply was f i r s t i n s t i t u t e d , but i t was 
certainly of great inQ>ortance i n the early fourteenth century. 
In dispute with the monks. Bishop Bek cut o f f t h e i r water supply 
by breaking the pipe, i n 1300, and on such occasions vdien the pipe 
was frozen or had to be repaired, the monks had to go to considerable 
trouble t o carry water up t o the Convent. There are maxgr entries 
i n the account roUs concerning t h i s , and an entry i n the Bursar's 
Roll of 1338 i s p a r t i c u l a r l y enlightening. 'E^. nec. Et I^iolieribus 
portantibus aquam de VJez^ e usque Abbathiam pro p i s t r i n a . Bracina 
et Coquina per diversis vices qviando pipa gelidata f u i t ds.Od. 
I&ilieribus portantibus aquam pro bracina et p i s t r i n a et coquina 
i n Septuaria post festum Purificacionis eo quod pipa f u i t gelidate, 
6s .Od. In aqua wyndanda de fonte t r a c t i c i o i n claustra as idem, 
et pro opere circa pipem 6 s . T h e water pipe consisted of 
hollowed-out logs joined together with cloth and p i t c h , 'Item i n 7 
i . s.s. c i i i 536 
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duodem et 5 uln panni l i n e i empt, pro lig a t u r a aquaductus, 13s«2d.'^, 
and across the r i v e r lead was used. Thus i n I366 i s the entry 
'N. Flumer operanti circa emendacione aqueductus i n f r a aquam de Were 
una cum 12 l i b d e l l towe erapt 5s.10d.*j^j^. 
By the mid*seventeenth century the old wooden pipes had begun 
to r o t and the delivery of the water was not satisfactory. The 
prebendaries, with t h e i r wives and families, newly established i n 
the College f e l t that a more e f f i c i e n t water supply was desirable. 
A l e t t e r preserved i n the Dean and Chapter post-<iissolution loose 
papers was wr i t t e n by the prebendaries to Bishop Ibrton and appeals 
that *I'jiay i t please your L^, Wee have brought the water from the 
Head allmost to the Bridge i n new RLpes of Lead and the charge 
of the whole worke w i l l come to about £200 whch i s a vast summe 
considering our great want of Vbnej at t h i s time.... Ant though 
the Bishops your r^edecessors did i n thes Publicke Viorkes bear halfe 
the charge and wee the other halfe, yet i f '^ou w i l l be pleased 
to give Order to your Steward t o pay our Treasurer the t h i r d part 
Wee shall w i l l i n g l y undergoe the btuxien of the other two: And wee 
humbly desire your t o signify your pleasure t o your steward with 
convenient speed because wee are forced to borrow I<bney t o f i n i s h 
t h i s Worke' • I n actual fact the works were interrupted by the 
i . Account Rolls, op e i t , 611. 
i i . i b i d , 91. 
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Commonwealth, and i t was not u n t i l after the Restoration, and 
Cosin had been appointed to the See that the mrks were completed. 
Tlie water was subsequently conducted over Palace Green to the 
Castle, and the Norman Well i n the courtyard abandoned. A b i l l of 
the work undertaken at t h i s time survives i n the MLckleton MSS. 
•A note of the charges f o r bringing the water from ELvet more 
to the Collidge' 
Imp. f o r 9 fother, 2k2 stones of lead £153* 12. 0. 
Plumber work 98. 9* 0. 
Labourers f o r digging the trench 18.16. 0. 
Soulder 42.19. 0. 
23 brass cocks and souldering ym 
into pipes 9.15* 0. 
For work abt the fountain 10. 0. 0. 
Coales, candles and cloth 2. 5. 0. 
Total £335.16. 0. 
A note of charges for briziging the water from the ccaiduit to the 
Bishop's C a i^tle. 
Imp. 267 stones of lead £23* 0. 0. 
Flundber work 21 .IS* 0. 
4 brass cocks 1.16. 0. 
Soulder 8. 0. 0. 
Labourers 4«16. 0. 
Coales, candles and 
cloth 1.15. 0. 
Total £61. 2. 0. 
By the f i f t e e n t h century a municipal water supply was inaugurated 
f o r the City of Durham. In 1450, Thomas Billingham granted to the 
civic-minded Corpus C h r i s t i Guild i n Durhsun the r i g h t to cover a 

PUTE VI 
The Pant Head. Framwellgate. Durham 
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w e l l i n his Vbnor of Sidgate, and to conduct the water by a pipe 
across his land and over Framwellgate Bridge t o the Market Place. 
For a l l his public benefaction he reserved the r i g h t to a piped 
supply to his own house i n the Market Place, but nevertheless t h i s 
laudable act ens\ured the provision of a clean water supply for the 
walled town, besides t h e i r wells. Unfortunately, his descendant, 
Cuthbert Billingham was not so generous, and on the pretext that 
the citizens had trampled his crops down around the Pant Head (Plate VI ^  
he diverted the water. A suit against him i n the Durham Chancery 
i n 1636 made i t clear that the City was dependant upon t h i s extras 
municipal supply. A calculation made i n 1847 suggests that the 
pant at t h i s time supplied approximately 200 gallons per hour or 
suf f i c i e n t f o r 2 cu-ft. a day for 300 citizens^. The growing 
population of the City i n the eighteenth century led to the necessity 
fo r ing>roving the water supply. A larger pipe was introduced from 
the w e l l t o the liarket Place by a grateful Charles Talbot i n 1726 
on his re-election to Parliament as a men4>er f o r the City, Tidiile 
the statue of Neptune added to the Pant i n 1729 eiiphasised the c i v i c 
pride i n t h i s s t i l l primitive amenity. For a l l t h i s the supply 
was unsatisfactory. Vlhile not enough water was available at times 
of peak demand, water ran to waste at other times and during the 
nigiht. I n 1784 a larger reservoir was constructed at the pant i n 
i , Ainsley's Durham Almanack, 1871. 
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place of the shallow ponds which formerly held the water i n an 
attempt t o conserve more of the night water. I t must be realised 
that t h i s was the pri n c i p a l source of fresh water for a large 
proportion of the inhabitants of not only the City, but also 
Gilesgate, T I ^ O descended to ttie *arket Place f o r water for 
'particular uses' even i n the early nineteenth century^. 
These three examples of water engineering were, however, the 
^cepBons i n an eotechnic age. ^y f a r the greatest nunbers of 
people obtained t h e i r water supplies from springs and wells, a 
method i ^ i c h had obtained since the earliest times. 
I t i s interesting to note that attempts wer ? made to keep 
public wells free from p o l l u t i o n as early as the fourteenth century. 
In 1378-9 two injunctions i n the Rrior's Halmote urge a l l the 
tenants at East Rainton 'non ponant ferra carucarum i n f r a communem 
fontem nec alinquam out maculam faciunt i n eodem* and again at 
V/est Rainton *nullas eorem lavent pannos, nec alinqua utensilia ad 
fontem communem, sub peona 4 0 d . ' ^ ^ . Such large fines ware quite 
out of reach of the ordinary tenant, but i t i s significant that 
such a large penalty should be put upon the offence. VJells were 
not always frequent, and water from them was usually reserved for 
•particular uses'. Water f o r general use, was on the vhole freely-
abundant i n the basin. By the sixteenth century there were two 
i . Londonderry HSS E / 5 4 8 . 1 . 
l i . S.S. T,XXXII, 1889, 161 , 
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pants or water troughs at Gilesgate^ fed by springs coming off 
the moor^j and one of these was to be seen at the beginning of t h i s 
century. Similarly, at Durham, river water could be used for 
general purposes, and i t i s appai^nt that the ancient vennels of 
the City allowed access to the r i v e r . A decree of September 1698 
notes that there i s a Vermel from Silver Streete down to the 
liiver of Weare for the use of the Inhabitants there to fetch water 
i n case of Fire i n the Neighbourhood or any other public occasion. 
And whereas by reason of the ways lying open some of the inhabitants 
of the said Streete have of late perverted the ends of the sd Vennel 
was designed for, and iv-ith Ashes and Dirt soe f i l l e d ixp the sajne 
that i t i s become nc^sozne and unwhollsome * • 6s.8d. was to be paid 
to the vestry of St. Nicholas for 'keeping the said Vennel constantly 
clean and passable as formerly i t used to be. To inclose and keep 
shutt the said Vennel against a l l persons and except when any f f i r e 
shal happen or other extraordinary publick occassion shall f a l l out'. 
This vennel i s s t i l l to be seen ;7lth a handsome wroyght iron gate, 
although rusty, s t i l l at i t s entry. That i t was i n use i n the 
early nineteenth century i s apparent from old prints of the City, 
^ i c h show washerwonien at the foot of i t s steps by the r i v e r , 
although t h i s may have been a r t i s t i c license. 
Often, however, streams were used for drinking purposes, and 
i , S.S. XCIV 10-16. 
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occasionally strenuous attempts had to be made to ensure that the 
co.imunity at large were awai^e of the dangers of contamination, and 
alive to the necessity of keeping the stream clean. A series of 
entries i n the Brancepeth ibnor Court Books are iiore enlightening, 
not only for the efforts tovrards a clean water policy, but also the 
use to iidiich a running stream was put i n a rural coioznunity at the 
end of the seventeenth century* 
'October 21. 1697 ••• 'VJhereas some of the Inhabitants i n the 
township of Brancepeth had been known to Wash dirty Vessels and 
Cloaths, I j i t r a l s of Cattle from the Butchers and severall other 
unclean things i n the running stream that descends down the said 
tovni, iidiich makes the water uniiriiolesome and dangerous for the use 
of a l l sch as take i t up below; To prevent a l l abuse i n the sedd 
water for the future wee do order that no persons sha l l wash any 
foul vessel or Vessels, foul cloathes, foul or bloody meat or any 
unclene thing trtiatever within the said stream or Running water so 
that no excrement f i l t h or that vdiich i s unwholesoine may run i n 
the sajzie nor that no cloth s h a l l be bleached so near as that the 
dirt y water can or may run from the Webbs into -the Streame nor the 
said water s h a l l not be stopt for any particular use so as to 
hinder the Current of running for the advantage of the Castle and 
^ o l e town, nor no Geese nor Swine suffered to wash wallow or defile 
the said water upon paine of 3s.J!td. for everye persons offending 
therein. 
i u . 
•. • We do amerce Elizebeth Hackworth for Rinsing and Washing 
her Washing Tub and Chamber Pott i n the Running Stream and defiling 
the water to the prejudice of the Castle and of the idiole Towns 
I t w i l l be apparent that even i n t h i s period i t was realised 
that a l l water users had to consider each other, and that water 
resources were a collective responsibility. 
i . Brancepeth I ^ . 
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Water Supply & Drainage 1847-1920 
1. Water Supply 
Industrial expansion i n the nineteenth century stimulated the 
growth of r e l a t i v e l y large centres of population i n the form of 
c o l l i e r y villages and small towns based upon the iron and steel or 
railway trades, and t h i s I n turn necessitated the development of a 
l e s s haphazard system of water supply, based not upon natural 
springs and wells, but on the organised abstraction of water from 
watercourses and mine shafts, and i t s distribution, i n varying 
degrees of sophistication^ by pipe, to neighbourhoods, streets, and 
eventually to individual houses. Characteristically, the f i r s t 
schemes i n the basin were l o c a l , municipal, and based upon the 
abstraction of r i v e r water, with organised water distributions i n 
the towns of Durham i n 1847^ and Bishop Auckland i n 1856. 
In the following decade the needs of the railway workshops at 
Shildon i n the Tees catchment, and the iron and steel works at 
Consett, partly i n the Tyne catchment stimulated the formation of 
public companies aimed principally at the supplying of these 
industrial concerns, and of secondary consequence, the provision of 
a piped water supply at f i r s t to the l o c a l population, and l a t e r to 
many wore people i n wider, statutorily defined areas. In both 
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these industries, lime-free moorland water was at a premium, and 
while the situation at Consett was relatively simple, involving the 
impounding of tributaries of the nearby Derwent, the position at 
Shildon was complicated by the fact that the town stood upon the 
Msignesian limestone of the Permian escarpinsnt. Thus i n order to 
provide the workshops, the railway boilers, and the township with 
a satisfactory water supply, the nearest lijne-'free water, flowing 
off the peaty moors on the £^Lllstone Grit into the Waskerley Burn 
was u t i l i s e d . 
Other significant water suppliers at t h i s period, however, were 
the c o l l i e r y proprietors of East Durham. On the low-lying d r i f t s 
of the middle Wear valley, and the Ijagnesian Limestone of the Permian 
escarpment, surface water was infrequent, and wells were either very 
deep on the limestone, or low-yielding and l i a b l e to pollution on 
the d r i f t . Thus c o l l i e r y proprietors were obliged to supply their 
newly-erected villages with viater punped from the mine shaft, and 
these intensely l o c a l , often primitive water supply systems were to 
be found throughout the coalfield east of the l/ear. 
Thus i t w i l l be apparent that there were three types of water 
undertaking i n the nineteenth century, the municipal, i n the case 
of Durham a public company, i n the case of Bishop Auckland a Local 
Board enterprise, the private systems of the c o l l i e r y villages, and 
the larger public companies which were to eventually take over the 
two previous groups, and which were to ultimately become a l o c a l 
authority undertaking. 
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The I-funicipal Suppliers 
i . Durham Citv. 
Between 1801 and 1841 the population of the City of Durham very 
nearly doubled, from 7,824 to 13,927, and although t h i s increase 
largely took place i n the suburbs of Gilesgate, Framwellgate ani 
Crossgate, the population of the t i i ^ parish of St. Nicholas 
increased by 1,000 to 2,757 over the same period. I t has been 
shown how the inhabitants of Gilesgate i n the 1820's were obliged 
to descend to the City for drinking vreiter from time to time, and i t 
w i l l be readily apparent that the problem of water supply was severe, 
despite the fact that the siQjply of v:ater to the pant at the liarket 
Place was trebled with the laying of new pipes i n 1846. Nevertheless, 
a supply of 600 g.p.d. to the parish of St. i:icholas alone was barely 
one-fifth of a gallon per head per day, and the many other springs 
i n the City would be similarly overburdened. To improve the 
situation, a public oompaity was launched in 1847 vdth capital of 
£14,000 to supply the City and suburbs with vrater from the r i v e r 
Wear. Gravel f i l t e r i n g beds were constructed on the l e f t bank of 
the '^/ear immediately above Shincliffe Bridge, and ^-rater was l i f t e d 
out of the r i v e r and pumped, by a 40 h.p. stean engine, to a 
service reservoir 220' above on a remnant of the 320' surface of 
llountjoy H i l l . The reservoir was constructed to hold two days 
supply for the inhabitants, who were calculated to need not more 
than two gallons each per day. i n point of fact the iirtiole City 
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and suburbs were never supplied. Elvet was the f i r s t to be served, 
but i t vras not u n t i l the 1860's that pipes reached the peninsula and 
the western suburbs. The villages of Shincliffe and Houghall Colliery, 
however, were among the f i r s t to be supplied. 
Although the condition of the Wear was satisfactory i n 1847, i t s 
condition rapidly deteriorated over the following th i r t y years. Ih 
that time 107 c o l l i e r i e s were established above Shincliffe, to give 
in 1878 a t o t a l of I 6 l c o l l i e r i e s and their attendant population of 
100,000 draining into the Vfear or i t s tributaries. With iII^)erfect 
f i l t r a t i o n , i t i s not surprising that zymotic diseases i n particular 
were a growing danger i n the City. Increases i n small coal washing 
and hush milling daily coloured the r i v e r , the appearance of which 
horrified the inhabitants, who took to using t2ie piped river water 
only for washing and obtained their drinkiig water from, the old wells 
and springs^. The situation, i n fact was similar to that obtaining 
before the introduction of a piped water supply to the City. In 
1878, the condition of the r i v e r stimulated the inhabitants, led by 
the Dean and Chapter to oppose a b i l l l a i d before Parliament by 
the Durham V/ater Oowpaixy to increase their charges and extend their 
area of supply, and after a controversial Lords committee, i t was 
announced that the Weardale and Shildon Viater Company would take 
over the Durham Water Company and eventually supply the City wi-tti 
moorland water. 
i , Durham County Advertiser, l-iiay-November 1878. 
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i i . Bishop Auckland 
In 1851 the population of the tovm was 5 , 3 2 4 , dependent upon 
wells and natural springs for i t s water supply and "a pipe convey-
ing the surplus water from a cistern i n the castle yard to a pant 
i h the Market Place. The Newgate spring never altogether f a i l s ; 
but i t s supply i s sometimes very small, and discoloured after heavy 
rains. The supply at the pant depends very much on the quantity 
of water used at the Castle • • • ^bst of tha better class houses . 
have their own private wells, which are not generally iiK>re than 15 ' 
deep. They yield a hard water, and generally f a i l i n their supplies. 
I t i s , therefore, a very general practice to catch the roof water i n 
tanks for purposes of washings In times of Droughts, water i s 
brought from the Wear i n carts'^. Not surprisingly. One cf the 
f i r s t minutes of the newly-formed Local Board of Health, was to 
inquire 'upon the f e a s i b i l i t y of bringing water from Waskerley to 
Bishop Auckland, or alternatively the cost of supplying the town from 
the Wear and the best si t e on the ri v e r for a i ^ works'^^. I t took 
eighteen months for a decision to be reached, although the situation 
i n the town was grave, and two of the existing wells had to be 
opened out, and pvjapa installed at others. The idea of bringing 
water from the Waskerley was turned down but the Local Board did 
i . Fordyce, W., The History and Antiquities of the County Palatine 
of Durham, Newcastle, 1857> 560. 
i i . Bishop Auckland, Local Board l-Hnutes, December 1854» 
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consider bringing water into the town from a spring at Whiteoaks. 
The Bishop, vriiose spring i t was, offered no objection, as long as 
a steam engine was not used, but the General Board of Health refused 
to sanction a loan for the scheme as the water was twice as hard as 
that which could be obtained from, the Wear. As with the liauntjoy 
works at Durham, i t was necessary to l i f t the water from the Wear 
onto the remnant of the 320 ' surface on ^ i c h most of the town was 
bu i l t , and a steam engine at Newton Cap Bank, or the existing 
waterwheel at West Mill v/as considered. Again, the O.B.H. proved 
decisive and a steam engine wiis installed i n 1857* The Local Board 
proudly erected hydrants i n the Market Place and at street comers 
i n the town, and for those who wished to pay a special water rate, 
pipes could be l a i d on to private houses. 
The efficiency of the system was not, however, h l ^ . At times 
of low water d i f f i c u l t y was encountered i n abstracting sufficient 
water from the r i v e r , and bank storage had to be tapped by adits 
driven into the baxiks. The steam pwp i t s e l f was not always equal 
to i t s task. When the V/est Mills s i t e became vacant i n August 1890, 
therefore, the Urban Sanitary Authority, successor to the Local 
Board, decided to buy the mills, i n s t a l l a turbine and pun^ the 
water up from there. Witii the benefits of a dam and a leet the 
actual abstraction of the water was easier, and after widening the 
leet to accomraodate the 70 cusecs needed to supply the turbine the 
supply works were inaugurated i n 1893. Even t h i s s i t e was not 
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without disadvantages, for at times of high water the sand f i l t e r s , 
near the l e v e l of the river were put out of action, and the loss of 
a d i f f e r e n t i a l head on the dam meant that the turbine could not work 
and accordingly unfiltered water had to be pun^d up to the town 
from the old steam engine at Newton Cap. 'The f i l t r a t i o n of Wear 
water' records the County Coimcil Health Committee i n 1893 'efficient 
i n normal times, i s dangerously disrupted in times of flood. Enteric 
fever has been associated with the drinking of this water at both 
Bishop AiKskland and South Church*. 'Loans of nearly £ 2 0 , 0 0 0 have 
been granted by the Local Gtovernment Board for the purpose of con-
structing and then extending the waterworks since 1854* While the 
death rate of enteric fever has decreased i n England and Wales, i t 
has increased at Bishop Auckland to twice that of County Durham, and 
four times the national average. Above the v/aterworks the r i v e r takes 
the raw sewage of 10 ,000 persons, about a third of which enters the 
ri v e r within three miles of West ffills ... the prevention of pollution 
of the Wear i s i n f i n i t e l y more d i f f i c u l t than the obtaining of an 
alternative supply of water for 3ishop Auckland'^. Continued 
pressure from the County Council resulted i n improvements being made 
to the f i l t r a t i o n of the water, pressure f i l t e r s were introduced i n 
1923, and the water was chlorinated and a diesel turbine installed 
for use when the river was high, but the works continued i n use u n t i l 
1966. 
D.C.C. Health Committee iSjiubes, 1894. 
152. 
A cos^arison with Durham i s illuminating. Although the condition 
of the river was luidoubtedly worse at Durham than at Bishop Auckland, 
the attitude of the consumers towards the river water, was the major 
reason why the v/ear water continued to be used at Bishop Auckland 
^dien the citizens of Durham had recoiled i n horror from such a practice. 
At Durham, the l o c a l water con^a^y vrere supplying the water at rates 
con^>atible with those of the Weardale and Shildon water can^>any. 
At Bishop Auckland, the l o c a l authority ran the works, financed 
largely out of the rates. In 1905^ the D i s t r i c t Council proudly 
announced that at 3d. per 1,000 gallons. Bishop Auckland water was 
cheaper than that of any other populous town i n the country, excepting 
Liverpool^. Evidently, the r i s k of i l l n e s s , enteric fever, zymotic 
diseases of a l l kinds and possible death was pallatable at a price. 
Another factor i n this may well be the lack of a relatively large 
professional and upper cla s s , unlike Durham iiAiich was not only the 
County town and a cathedral and university c i t y , but also the centre 
for the fashionable society of both Northuniberland and Durham^. 
After the f i r s t decade of the present century, however. Wear water 
became indispensable, and although the Durham County Water Boaz*d took 
over the Supply Works i n 1952, there was simply not sufficient water 
i n the D.C.W.B. distribution system for t h i s supply of 500,000 g.p.d. 
not to be u t i l i s e d . 
i . Bishop Auckland D.C. ifoalth Committee lEnutes, Vol.19* 
i i . c.f. The Recollections of a Northuutoerland Lady, Charlton, L.E.O., 
London, 1949. 
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Unfortunately very few records of water consumption for the area 
supplied from West l a l l s survive. D.C. Health Committee i^iinutes, do, 
however, record a l i t t l e information over the period 1902-11 . in 
1902 the total daily consumption of water i n the town was 24 gallons 
per head, r i s i n g to 25 g«p«d, i n the following year, i n i ^ c h i t was 
calculated that there were 1,265 w^c's and 634 baths. T i i e mean 
inter-censal population 1901-11 of the urban d i s t r i c t was 1 2 , 5 9 8 . 
Thus, although many families would share a w-c, i t i s clear that the 
demand for water >/as below what i t could have been during the period. 
The consumption of baths and w^c's was rated at 30 ,000 g.p*d. By 
1911 the total water consumption of the d i s t r i c t had risen to 400 ,000 
g.p.d., but the per capita consumption for a l l piirposes had actually 
fal l e n . With a r i s e i n population of 1 1 . 5 ^ over the previous ten 
years, i t can only be assiui»d that non-domestic demand i n the town 
had fallen. A breakdown of the Bishop Auckland water supply budget 
i s given below. 
Yearly supply of water to Bishop Auckland Urban D i s t r i c t , 1911. 
Domestic 88 ,839 ,000 gallons 
Special Charges 10 ,400 ,000 
Ifeters 28 ,767 ,000 
New Buildings 5 ,572 ,000 
Public Lavatories 207 ,000 
Troughs 110,000 
Flushing of Sewers 3 ,672 ,000 
Street Watering 1 ,328,000 
Road l^ feLking 250 ,000 
Overflow 1 ,500,000 
Fire Brigade 10 ,000 
General waste 1 ,620 ,000 
145 ,696 ,000 gallons 
Daily Domestic Supply 18.8 g.p.h. 
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The Private Systems 
V/ith the development of large-scale shaft mining along the foot 
of the Permian escarpment i n the 1d20*s and 1d30's, considerable 
villages were established i n a line from Newbottle to Coxhoe. The 
parish of Hetton l e Hole, for instance, increased i n population ftom 
919 i n 1821 to 4,158 i n 1841, and to the south the parish of Coxhoe 
similarly increased from 132 to 3 ,904* The springs and wells which 
had previously supplied the small villages within these parishes 
could obviously not support such increases and the co l l i e r y 
proprietors were obliged to provide ^vater ptui9>ed from the mines. 
This was not philanthropy, for the mines had to be pumped anyway, 
and the water supply to the co l l i e r y tenants was always of secondary 
consequence. The distribution of the water varied i n i t s efficiency. 
At Ludworth, the v i l l a g e s had to collect their water from the pit 
shaft. The punping machinery was not adequate and would often 
break down, when the l o c a l population had to be supplied by tubs 
brought up the shaft. At neighboiuring Sast Hetton, the water was 
distributed by stand pipes to the ends of the col l i e r y rows, but 
again the pmps were not ef f i c i e n t and even as late as 1910 the 
village was occasionally without i t s customary water supplies for 
two days on end^. No f i l t r a t i o n or purification of the p i t water 
took place at a^y of the c o l l i e r i e s . At Hetton l e Hole a small 
i . D.C.C. Health Committee LH-nutes, November 1910. 
i 
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private cosmany was formod to take over the supply of water to the 
town from the c o l l i e r y proprietor but the inconvenience of the water 
supply being dependent upon pumping operations at the mims remained. 
From time to time, the engine normally used for pumping water to the 
reservoirs had to be used for hoisting coals, and consequently 
pumping operations promptly ceased. Distribtxtion was carried out 
to individual houses but was very faulty, not being l a i d down by 
coii9>etent engineers, and In any case the water was so hard, that the 
pitmen preferred to collect rainwater for their daily baths. The 
private company went out of business i n 1931, snd the d i s t r i c t 
council took over the siQ>ply works to save the town's water supply, 
but the situation remaizied Just as precarious u n t i l the town was 
absorbed within the Sunderland and South Shields Water Conpany area 
i n 1952. 
Returns of private water s i ^ p l i e r s i n 1914, are set out i n 
Table 10 and i n Figure 13* 
The Public Companies 
The two public companies iriiich came to be the major water 
suppliers i n the basin were both originally formed to secure the 
interests of industrial concerns outside the basin. Jh 1860 a 
few directors or the three iron works established around Consett 
(subsequently merged to form the Condett Iron Company) promoted the 
formation of the Consett Waterworks Company, to supply those iron 
works with water, and to serve approxiinately 22,000 persons i n the 
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Consett d i s t r i c t Taho l i v e d -within the parishes of Lanchester and 
Bbchester. The supply was i i n f i l t e r e d f o r both purposes and was 
brought to the d i s t r i c t by earthenware pipes from catchwaters on 
streams on the l^uggleswick moors. This primitive system was 
obviously unsatisfactory, and i n 1869 the company secured a second 
Act of Parliament^ for increasing the share capital of the 
compaiSY ^om £25>000 to £150,000 so that reservoirs could be b u i l t , 
and the statutory area of supply extended to the parish of Chester 
le Street as f a r east as the l/ear (Fig. 14)* The &niddy Shaw 
reservoir was subsequently b u i l t on open moorland four miles south 
west of the i r o n works. I t would be appropriate to note here 
that the establishment of a statutory area of svpjxLj, meant nothing 
more than the fact that no other water con^>any might be established 
to supply water within the prescribed area. I n actual fact the 
i n s t a l l a t i o n of a piped water supply within the various statutory 
areas established i n the basin was very t i g j i t l y governed by the 
amount of capi t a l the company had avadlable, the co-operation of 
the l o c a l authorities concerned, and the vrillingness of householders 
and property owners t o pay a water rate. This l a s t condition was 
often the cru c i a l condition as f a r as the c o l l i e r y proprietors were 
concerned* 
The V/eardale and Shildon Vfaterworks Company was si m i l a r l y formed 
i , Consett Waterworks Act 1869. 
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on the i n s t i g a t i o n of an i n d u s t r i a l concern, the Stockton and 
Darlington Railway Company, Ti*hose wrks at Shildon were i n need of 
a r e l i a b l e water supply. The company v/as incorporated i n 1866 by 
the v;eardale and Shildon VJaterworks Act with the power to raise 
ca p i t a l of £150,000 i n order t o build two reservoirs on the V/askerley 
Bum and supply the western parts of the parish of Lanchester, the 
township of Wolsingham and the area covered by Auckland Local Boax*d, 
with water (Fig. 14). As a result of t h i s Act the reservoir at 
Waskerley (1872) and Tunstall (1879) were constructed, with a com-
bined capacity of 770,000,000 gallons. Large increases i n the 
population of the o r i g i n a l statutory areas were echoed by s i m i l a r l y 
la'.^ ge increases i n the valleys of the Browney and Deemess, i i^re 
the population of Brandon and Etyshottles d i s t r i c t rose from 1,486 
i n 1861 t o 10,853 i n 1881, consequent on the extension of mining 
operations, and i n 1875 the statutory area was extended to include 
part of ftie lower Deerness valley and the c o l l i e r y villages along the 
foot of the Pennian escarpmsnt. In 1879 a further enabling act 
allowed the company to take over the Durham VJater Ootapajoj and con-
solidate i t s area, taking i n Brandon and ^7shottles, the rest of the 
Brovmey valley and the Durham Rural Sanitary Area (Fig. 14)* I n 
order t o supply these areas permission was given t o i n i t i a t e further 
reservoirs on the Bedbum Beck at Bedburn and Redford, on the Idjibum 
Beck below Hamsterley, on the House slop Beck below Tow Law, and a 
t h i r d x>eservoir on the Waskerley at Bishop Oak. 
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The Weardale and Consett iftfater Company 
In the north of the basin, the Consett V/ater Compajiy was facing 
severe d i f f i c u l t i e s i n meeting the demand for water by both domestic 
and i n d u s t r i a l consumers, A further enabling act was granted t o 
the company i n 1894 so that i t cotad extend i t s water supply and 
construct new reservoirs. The headwaters of the Derwent Bumhope 
Burn were to be impounded i n a series of dams, echoing the meltwater 
lakes of g l a c i a l times, each draining successively into the lower, 
and ultimately into a new reservoir to be constructed on the head-* 
waters of the Hisehope Bum. The Hisehope reservoir was cozi^>leted 
i n 1896, but public confidence i n the con^^any was not such as to 
encourage investment, and the scheme progressed no further. I n 
1901 owing to the exceptional dry spring and sunmer, domestic users 
had t h e i r water turned o f f for a l l but an hour a day, and even then 
the supply was 'extremely d i r t y and discolored and not f i t f o r 
drinkijng'ji^. The compaiQr's princ i p a l customer, the Consett Ironworks, 
could not be without i t s very 3arge d a i l y quantities of water 
(c 540,000 g.p.d.) and with i t s very special connection with the 
water company l a i d f i r s t claim on the vjater, while the very low price 
i t paid gave an i n s u f f i c i e n t return on the capital invested i n 
supply works. The water company was therefore on the horns of a 
dile'!?iraa. Obliged to supply i t s least profitable customer, i t 
i, D.C.C. Health Committee i^lnutes, 1901. 
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could only supply i t s most profitable customer with the dregs that 
were l e f t . 
I t became necessary, therefore, for the Consett con^iany t o be 
included i n a larger u n i t , the special demands of the ironworks 
could be absorbed i n an altogether wider market. I n 1902, therefore, 
the Weardale VJater Act eu^wered the Weardale and Shildon company 
to take over the Consett undertaking, and as a new cos^>any, the 
\.-eardale and Consett Water Company, to extend i t s water supplies 
and construct new reservoirs, a l l the powers previously granted t o 
the two companies being extinguished* To increase supplies i n the 
northern part of the new area, the headwaters of the Beldon Bum 
were to be in^ounded, and to increase supplies i n the south of the 
area i t was proposed to construct new reservoirs at Bishop Oak on 
the Waskerley Burn, also fed by a catchwater from the Thomhope Beck, 
and on the Bumhope Bum (Wear). 
The marriage of the two con^anies was not the success i t was 
hoped. I f the Consett con^any was i n an unhealthy condition then the 
Weardale and Shildon company was not especially v i r i l e . Procrastin-
ation on behalf of the company, hesitance on behalf of many landlords 
to i n s t a l l a domestic piped water supply to t h e i r tenants, the high 
costs involved i n laying and repairing mains constantly being 
fractured by mining subsidence, and lack of s u f f i c i e n t capital mant 
that nothing was done to iniplement the powers given to them by the 
1879 Act. The powers of the 1902 Act remained s i m i l a r l y unused by 
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the new company. In the northern area the stratigraphy was found 
t o be unsuitable f o r the erection of an ij i ^ u n d i n g dam at Beldon. 
The establishment of a pvanp at the Presser lead mining shaft above 
Hunstanworth, as a short term measure, along with the tapping of 
Syke Head springs by a catchwater, satisfied the most insistent of 
the CoDQ>any*s c r i t i c s i n North West Durham, and the idea of further 
ijipounding works on the Wear-Derwent interfluve was abandoned. 
The Bishop Oak and Buzuhope schemes for the southern area were also 
abandoned because i t was thought that there woxild be a decline 
rather than an increase i n demand over the ijoanediate future, 'to 
construct a further reservoir should make provision f o r water 
^ i c h i n a l l human probability would never be needed i n i^e area 
which the company provides'^. 
This assun^ion, s t a r t l i n g by modern eyes, can perhaps be 
ascribed to the fact that both the old companies were o r i g i n a l l y 
formed t o supply water to industry, and they tended t o assume that 
industry would always be the i r largest consumer. From consun^Jtion 
figures i t was apparent that over the four years 1904-8 i n d u s t r i a l 
demand had remained steady, ^ i l e over the previous eight years i t 
had increased by 37%; over the following four, 1908-12, i n d u s t r i a l 
demand actually f e l l 2^. I t did seem, therefore, that i n d u s t r i a l 
consuB^ion was on the decrease, despite the fact that over the 
i. Weardale and Consett Water Company, Chairman^s Report, 1914. 
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whole period, 1884-1912, i n d u s t r i a l consumption had risen 50^ from 
1,953>600 g.p.d. over the period 1884-8 to 2,980,000 g.p.d. over 
the period 1909-13. The opinion of Consett Ironworks that they 
would not want any increased supplies over the next few years seemed 
to set the seal on the water company's opinions. 
Domestic cons\imption, however, had risen 8 i ^ over the same 
period and had increased at twice the rate of i n d u s t r i a l consuzE$)tion 
over the period 1903-13* ^Hiat then, made the water conqjany think 
that t h i s demaniwould not continue to rise? I t appeared t o the 
water company that 'as a very large part of the west Durham c o a l f i e l d 
was f u l l y developed and i f the p i t s were stopped there, there would 
be a decrease i n the water required both for i n d u s t r i a l and 
manufacturing pxirposes which would meet the increase i n other parts 
of the d i s t r i c t ' ^ . I t i s not appropriate here to castigate the 
directors and o f f i c i a l s of a defunct water coii^>any for decisions 
made almost s i x t y years ago, but i n view of the fact that i t must 
have been p l a i n l y obvious that domestic consumption alone must of 
necessity r i s e a very considerable amount vdien the majority of the 
area served by the company, s t i l l served by earth closets, transfex>red 
to a water carriage system, th e i r attitude towards t h e i r r e s p o n s i b i l i t y 
f o r providing a public u t i l i t y seems to be remarkably ill-i n f o r m e d . 
Curiously enough, i t was the company's attitude to industry that 
i. Vfeardale & Consett Water Compaiqr, Chairman*s Report, op ;c'it. 
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provoked i t s downfall. In the winter of 1913-14^ the Gonsett 
Ironworks increased t h e i r demand for water by an extra m i l l i o n 
gallons per day. following a dri e r than average summer, i n a d r i e r 
than average winter, the Hisehope and Staddcfy Shaw reseirvoirs were 
not allowed to increase t h e i r reserves. A drought the following 
summer was disastrous. The yitiole of the northern area of supply 
suffered a blanket reduction of 25^ i n the amount of water available. 
The cosQsany were thus obliged t o seek a further enablizig act, the 
powers of the 1902 Act being expired. The VJeardale and Consett 
Water Act of 1915 revived the powers of the 1902 Act to allow the 
company to take x^ater out of the V/eardale Burnhope Burn, but to 
ihcrease the speed at ^ i c h t h i s water could be introduced into the 
company's di s t r i b u t i o n system, a simple catchwater was to be used 
rather than a reservoir. l&ifortunately, because of war time 
r e s t r i c t i o n s , the Treasury refused leave to raise the necessary 
ca p i t a l . Local authorities had already been circularised that they 
should not continue with any scheme f o r the adoption of a water 
carriage sewerage system, so although supplies could not be increased, 
demand also would be kept at roughly i t s present l e v e l . After the 
war, however, i t irais s t i l l necessary t o increase the reserves of the 
company, but the rise i n costs had made the f i n a n c i a l provisions of 
the 1915 Act conpletely irrelevant to the necessary works. I t 
therefore was determined to approach Parliament for a further enabling 
act. The drought of 1914 l e f t a b i t t e r memory i n the north vrest 
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of the County, and the d i s t r i c t councils there had agreed amongst 
themselves that i n order t o achieve a satisfactory water supply i t 
would be necessary to take over the water con^any. After sounding 
out the d i s t r i c t councils i n the southern area of supply i t was 
decided that should the water coi^pany apply for any further powers, 
then the County Council should ask f o r a suspensory clause t o be 
inserted i n the b i l l to allow the water con^any to be taken over 
and run as a l o c a l authority Joint water board. Accordingly, when 
the Weardale and Consett Water Company made knovnits intentions, 
the Labour-controlled County Council decided that the time was now 
ripe f o r the people to take over control of t h i s iii9>ortant public 
u t i l i t y , and i t was decided to sponsor a b i l l to allow the 
formation of a Durham County Water Board* I r o n i c a l l y enough, the 
County Council had t o j o i n forces with a public company, the 
Sunderland and South Shields V/ater Compaxsy, and agree to undertake 
j o i n t works i n the basin to achieve i t s ends, but i n September 1920, 
the shareholders of the vifeardale and Consett Water Conpai^ were 
bought out and the Durham County Water Board constituted. 
2. Drainage 
I t would be imwise to a t t e n d t o separate the d i s t r i b t i t i o n of a 
piped water supply from the effect that i ^ l a t i v e l y large centres of 
population using considerable supplies of water had upon the 
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watercourses t o \rtiich they drained. While the general framework 
within which piped water d i s t r i b u t i o n developed has been outlined 
above, several local conditions influenced the actual development 
of water systems, and i t i s now necessary t o descend from the County 
to the D i s t r i c t l e v e l . 
l%thods of Sewage Disposal 
I t must be r<emembered that before the adoption of the water 
carriage system, sewage efflt^snt consisted only of sink waste and 
slops. This did not mean that i t was not a severe pollutant of 
watercourses. T.Sustace H i l l , the celebrated County Ifedical Officer 
of Health, noted i n 1901 'Ifjr experience of slop sewage i n c o l l i e r y 
d i s t r i c t s i s that i t i s more offensive than ordinary domestic 
sewage. The pitmen use a l o t of soap, and there i s a l o t of urine, 
and i t i s one of the most offensive sewages I know of i n many cases 
Since the Royal Commission on Sewage of 1865^ the approved 
method of disposal was by the application of the sewage to an area 
of land, one acre for every 1,000 people using the system, i n the 
hope that the organic content of the sewage would be absorbed i n t o 
the ground. (2reat esqpectations mre held of the manurial value of 
the sewage, and at several places i n the basin iriiere the scheme was 
adopted, crops were grown at the new sewage farms. Although there 
was never anything so extensive as the celebrated fishponds at 
i, H.C., 1901, XXXBT, Minute 5095. 
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Munich, the case of Ifetton l e Hole i s t y p i c a l of the larger works. 
The farm was begun i n the 1880's, and i n 1894 there were a l i t t l e 
over nine acres of land. In 1897 £36 was raised by the D i s t r i c t 
Council from the sale of three acres of mangol wurzel, three acres 
of cabbages, carrots, beet, celery and leeks, two and a half acres 
of swedes and half an acre of potatoes. At t h i s time the works 
were dealing with an average dry weather flow of 203>394 g«p«d. 
The system was not, however, successful. Ii>re often than not 
questions of farming were more important than questions of sewage 
pu r i f i c a t i o n , and i t was generally found that the crops thrived 
better irdien the sewage was diverted d i r e c t l y i n t o the watercourses. 
At Chester le Street i n the I890's t h i s was the exact si t u a t i o n , and 
the works were, moreover, i n the hands of a l o c a l councillor. 
In the smaller v i l l a g e s , land i r r i g a t i o n was not generally 
practised, and at the most s e t t l i n g tanks were constructed i n the 
hope that the more offensive solids might be precipitated before the 
effluent was discharged into the water course, but again, i n e f f i c i e n t 
mamigenient of the system generally meant that the tanks became s i l t e d 
up and themselves acted as a severe pollutant. The construction of 
proper bacterial contact beds was not undertaken u n t i l after the 
f i n a l report of the Royal Commission on Sewage Disposal i n 1916. 
In point of fact l i t t l e was done towards the adoption of t h i s system 
wit h i n the basin u n t i l w e l l after the Qreat War, >Aien i t was intimately-
connected xd.th the wider adoption of the water carriage system. 
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The Larger Towns 
The earliest report made upon any settlement within the basin 
v^ as made by an inspector of the General Board of Health on Durham 
i n ^Bh^^• The mortality of the City at 32.2 per thousand was the 
highest f o r the County, an appropriate index of the City^s sanitary 
condition. Of the 10,392 yards of streets, 6,979 yards were un^ 
drained and only 1>322 yards had satisfactory sewers, of vdiich only 
those i n Church Street and t i n y Paradise Lane were low enough t o 
drain the cellars of the houses. The incised topography of the 
City rather than helping the drainage, often aggravated the situation. 
Drainage naturally flowed down t o the r i v e r , but t h i s inevitably 
meant that house drainage f e l l from one property into that at a 
lower l e v e l , while those houses along the pri n c i p a l streets simply 
env ied t h e i r slop refuse into the highway where i t drained awsy 
of i t s own accord, or was swept away by the town scavenger. After 
the formation of the Local Board i n 1846 the main streets were 
sewered, although the sewer simply conducted the e f f l i i e n t t o the 
r i v e r . The Chapter's agent wrote t o the Local Board i n 1891, 
complaining of the 'disgraceful state of the main sewsr from the 
South Bailey, ndiich i s open and e n t i r e l y uncovered i n the banks near 
the College Bridge'^, But at least after the formation of the 
water company i n 1847 the sewers could be flushed out from t i n e t o 
time 'within range of the Company's pipes at 7s . 6d. each time'.... 
ixx 
i. Clark, G.T., A freliminary Inquiry into the Sewerafre nrainapr» 
and Supply of Water to the City of Durham^ London, 1849. 
i i . Durham City M5S Box 43 
i i i . i b i d 
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The situation was similar at Bishop Auckland. The Bondgate 
and Market Place areas of the old town, stood on a peninsular 
remnant of the 300 • sxn:face between the Gaunless and the Wear which 
allowed free drainage down the steep banks, but the e v i l s of Durham 
were repeated. The extension of the town along the l i n e of the 
old Roman road away from t h i s free draining area led to severe 
problems of drainage and i n 1854 the Local Board minuted that 
^It. Storey be appointed Engineer t o superintend the construction 
of sewerage works'^. Storey accon^xLished l i t t l e . Sewers were 
put down, but had no out l e t . In no place were they placed low 
enough to drain the cellars of the houses ^riiich had to be pumped 
dry from time to time, and they were constructed of i n f e r i o r segmented 
t i l e s ^diich tended to disintegrate. I n 1856 i t was suggested by 
the General Board of Health that the sewers should be made to focus 
on the Batts at the confluence of the Wear and Gaunless, but no 
disposal works were ever constructed, and a l l that was accomplished 
was the thorough pollution of the Wear as i t l e f t the town. 
The Condition of the Villages 
When Auckland Ricral Sanitary Authority was formed i n 1873 i t 
found that 'a scanty or injure water supply, in^wrfect drainage, 
i n s u f f i c i e n t privy accommodation and want of systematical arrangements 
for the frequent removal and safer disposal of excrement are 
i . Bishop Auckland, Local Board tilnutes. Volume I . 
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uBMhelesome conditions not infrequent tiiroughout the whole d i s t r i c t s . 
Water simply was generally by pomp, well and spring, and i n no place 
was there a provision of a f i l t e r e d water supply. The Sanitary 
Authority did t h e i r best within t h e i r l i m i t e d means. New pmipB 
were erected over the wells at Toft H i l l and Witton l e Wear i n the 
winter of 1873> and at Coundon i n 1875. A water tank was constructed 
at Escoidse i n 1873 and i n 1876 the we l l there was sunk deeper and 
lined with brick i n the hope of reducing p o l l u t i o n . I t must be 
remembered that the permeable nature of the g l a c i a l d r i f t upon idilch 
many villages stood increased the ri s k s of po l l u t i o n spreading from 
drains and cess pools. Even as l a t e as 1885 both of the two 
piiblic wells at Evenwood were contaminated, and only one of the 
foiu* private ones was not i n a f o u l condition. 
In the December of 1875 the Weardale and Shildon Water Company 
(W.S.W.C.) were i n the position to extend t h e i r pipes to West Auckland, 
and the Sanitary Authority urged a l l landlords to i n s t a l l a piped 
water supply to each of t h e i r propeirties. Witton l e Wear was 
connected i n 1876 and i n 1879 supplies were offered to Coundon 
vil l a g e J but the inhabitants objected to paying a water rate. I h 
1884 the water supply situation at Toft H i l l was so severe that the 
water cGxapway, although t h e i r mains were not capable of l i f t i n g 
water up to the v i l l a g e , agreed to supply the village by water cart 
i . Auckland R.S.A. mnutes, Vol.1. 
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for an additional charge to the Sanitary Authority and 420 g.p.d. 
were carried to the v i l l a g e . I n the same ysar the villages of 
Coimdon, Westerton and ^ isrrington appealed to the Sanitary Authority 
f o r help i n securing water, althox2gh when the W.S.Vf.C. succeeded i n 
laying pipes to these villages on the edge of the Permian escarpment 
only half the inhabitants would accept the pipes, and the 
accompanying water rate into t h e i r houses. To t h e i r dismay, the 
water oompaixy fouzsd that mai^ of the inhabitants of these villages 
were stealing the company's water by using t h e i r neighbours taps* 
In the lower village of Coundon, only 121 of the 962 houses were 
supplied with piped water i n 1892, \ ^ i l e none of the 462 houses 
owned by Bolckow and Vaughan, the c o l l i e r y and ironworks proprietors, 
had been connected to the mains, and they were a l l compelled to r e l y 
on well water. Thus i t w i l l be readily seen that i t was no easy 
task to ensure the d i s t r i b u t i o n of a pure water supply to villages 
where only a minority of the inhabitants was prepared to pay f o r 
i t , and only a few landlords readily paid the cost of i n s t a l l i n g 
water into t h e i r tenant's houses. 
The provision of a piped water supply made an adequate system 
of drainage a v i t a l necessity, although some of the villages of 
Auckland already possessed some nadimentary form of drainage i n the 
l a t e 1870's. Improvements and coE5)letion of drainage works i n the 
vil l a g e s would seem to have depended largely upon the a b i l i t y of a 
community's representative on the Sanitary Authority, and 
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considerations of necessity were not alwa^rs given p r i o r i t y . I t 
should be further noted that the ratepayers of these small 
communities of low quality housing did not usually want the expense 
of providing sewers and some means of sewage p u r i f i c a t i o n . The 
Hunwick and Helmington Rov/ parish council, f o r instance, petitioned 
the D i s t r i c t Council i n 1894 not t o be placed under a Hivers 
Pollution Order as 'the sewage farm method of disposal i s both costly 
and unsatisfactory'^. Coundon alone, i n Auckland r u r a l d i s t r i c t , 
with a population i n 1881 of 3,510, had a sewage disposal system for 
100 houses, perhaps one si x t h of the population. I*bst of the 
vil l a g e s , l i k e the rest of the d i s t r i c t drained i t s effluent d i r e c t 
t o the nearest watercourse. The parish of Escomb contained the 
two vi l l a g e s of Witton Park and EscoiEb. On hearing of a £6,000 
scheme t o provide proper sewerage for Vfitton Park, the inhabitants 
of Escomb petitioned the D i s t r i c t Couzicil not to go ahead with the 
scheme because part of the burden of paying for i t wo\ild descend 
upon them. The situation was given a further twist \dien the 
D i s t r i c t Council heard that Bishop Aukkland had Just received £10,000 
loan f o r inprovements to the water supply works there. The 
sewerage scheme was pro n e l y abandoned on the understanding that i t 
did not now matter lAiether the r i v e r wsfs contaminated or not. The 
County * d i c a l Officer of Health, however, insisted that the scheme 
i. Auckland Rural D i s t r i c t Council, Health Conmittee ^a^utes, 1894. 
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be carried through, but i t was not u n t i l 1908 that disposal works 
were constructed for t h i s v i l l a g e of 2,000 inhabitants. 
Questions of public health ensured that most of the villages of 
the d i s t r i c t were given some satisfactory sort of drainage over the 
l a s t decade of the nineteenth centua^y, but questions of r i v e r 
p o l l u t i o n were always of a secondcrv nature. Thus when V/itton l e 
'Jear was sewered i n I893j the only concession to r i v e r pollution 
was the carrying of the main o u t f a l l into the centre of the r i v e r , 
so that the effluent would stand the best chance of being diluted 
by the r i v e r before t i e r i v e r received i t s next major source of 
poll u t i o n at Crook Beck. At IlevnCieid, Binchester, ^yers Green 
and the villages along the Gaunless valley, no attempt was made 
at sewage p u r i f i c a t i o n ^ e n these villages were sewered i n the 
l a s t three years of the nineteenth century, with the result that 
although the settlements were adequately cleared of sewage, i t was 
simply conveyed to the v/atercourses more e f f i c i e n t l y . 
The situation i n Auckland Rural D i s t r i c t was similar to that 
which existed i n other areas, but again local conditions inhibited 
the way i n which water systems developed. The attitude of the 
D i s t r i c t Council was important and often inhibited the provision 
of adequate water arrangements. In 1878, Spennymoor with a 
population of 8,000 was ^ dthout a single water closet. U n t i l 1875, 
the town was supplied by the Ix)cal Board with c o l l i e r y water, but 
after that date the W.S.W.C. took over the d i s t r i b u t i o n system. 
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Inferior drains were l a i d f i r s t by an uninterested local board and 
then the urban sanitary authority, to convey slop sewage to the 
Valley Bum, which became known locally as 'Stinking Ditch As 
late as 1903 the sewerage system of the town was 'laid without plan, 
in?)erfectly ventilated, defective i n construction and i n danger of 
s i l t i n g ^P'j^jl^* attempt had been made by the District Council 
at sevraige purification \ i n t i l 1897 when the Tudhoe I-fi 11 site was 
bought, although satisfactory disposal works were not constructed 
u n t i l 1901. The Ferryhill and Itadboe areas were added to the 
d i s t r i c t i n 1894> but the Spennymoor authority 'systematically 
neglected, and has declined when pressed to take adequate steps to 
drain and purify the sewage In 1906 a scheme was prepared 
for the sewerage of Tudhoe Colliery and Village, but this so upset 
the ratepayers of Spennymoor that they petitioned the County Council 
to be l a i d under a special rate so that they would not have to pay 
for f a c i l i t i e s they would not use. This was refused, but the 
District Council so procrastinated that with the onset of the Great 
War, i t was not u n t i l 1923 that these works were carried out. 
The dispersed character of settlements i n the ^/eardale d i s t r i c t 
naturally inhibited the develojHuent of both a piped water supply 
and drainage systems. In i t s unique position, immediately below 
i. Durham Go^ -nty Advertiser, 12. April, 1878. 
ii. D.C.C. H.O.H. Quarterly Report, Dec. 1903. 
i i i . i b i d -
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the W.S.W.G. reservoirs on the Waskerley Bom, Wol&ingham town was 
one of the f i r s t places to be supplied with conipany water^ and by 
1903, a l l but 33 of the houses i n the town mre on the compai^'s 
mains. Of these 21 had puziQ)8 or wells, and the lemainder used open 
watercourses for their supply. Wolsingham, however, was not 
typical, and although Stanhope urban d i s t r i c t had the use of a 
reservoir formerly b u i l t by the London Lead Mining company, only 
335^^^ the wider Stanhope parish had a piped water supply by 1913^ » 
In response to i t s favoured water supply position, Wolsingham was 
the f i r s t town i n the d i s t r i c t to construct disposal works, and 
some form of land f i l t r a t i o n was completed i n 1d83- There were a 
few water closets i n Stanhope Urban District i n 1903^ bub the 
majority of households had the use of ash privies, and no sewerage 
existed i n the town u n t i l 1905* I t was not u n t i l 1910, that three 
acres of land were purchased for land f i l t r a t i o n . In a l l the 
other major nucleations there were neither sewerage nor disposal 
works, although sewerage was undertaken at V/estgate i n 1900 and 
Frosterley and St. John's Chapel i n 1902. The effect of these 
flmai i communities on the watercourses of the d i s t r i c t was minimal* 
The many people 1^0 lived on remote farms had no alternative, of 
course, but to use watercourses as drains, but ttie quantity of 
water was such as to sufficiently dilute the foul effluent. In 
i . H.c. L x x n (1914) 395. 
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any case, the main stream was often fouUy polluted by washings 
from the lead niines. In 1896 the District Council 'had had under 
consideration the pollution of the river by washings from lead mines, 
but that there w i l l be great d i f f i c u l t y i n dealing with i t on con-
sequence to the interference with the main industry of the d i s t r i c t 
which would probably be the result of any action taken 
In contrast to the dilatorinessof most d i s t r i c t councils, i t i s 
surprising to note that Lanchester District Council i n 1896 had 
'caused every populous d i s t r i c t to be provided with a pure and 
p l e n t i f u l supply of w a t e r b u t this attractive action was not 
followed by the imglamorous provision of adequate drainage and 
disposal f a c i l i t i e s . ^y 1900 there were disposal works at only 
liialton Colliery, and this was the direct result of enlightened 
colliery ownership. I4ast of the villages were provided with sewerage 
systems by this time, but neither the District Cotincil nor i t s 
o f f i c i a l s were willi n g to face up to the responsibilities of 
pollution prevention. In 1899 the Coimty ifedical Officer of Health 
noted that the reports of the District and County Inspectors con-
f l i c t e d i n every case. Reports of slight amounts of pollution by 
the Dis t r i c t Inspector were invariably gross cases, and the reported 
absence of pollution alvays meant that the stream was i n a d i r t y 
c o n d i t i o n ^ . 
i. D.C.C., Health Committee I£LnuteS; 1896. 
ii. D.C.C. 2L0.H. Quarterly Report, December, 1896. 
i i i . D.C.C. Health Committee Mnutes 1899. 
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V/ater supply i n the Chester Rural Sanitary Authority area was 
imdertaken by a number of concerns. In the east of the d i s t r i c t , 
colliery companies provided their own villages with a water supply, 
with distribution f i r s t by standpipe, and later to individual houses. 
Jn Chester le Street i t s e l f a small undertaking, the Chester le 
Street V/ater Company, supplied the lower parts of the town with water 
taken from the Cong Bum. In existence by 1860, when the Gong Bum 
was not badly polluted, i t s continuance into the 1390 was a source 
of disease to those households connected to i t s mains. By t h i s 
time the Cong Burn was heavily polluted by the sewage effluents of 
Stanley, Annfield Plain, Craghead and Edmondsley. The water was 
passed through sand that had been taken from the already polluted 
Wear, and not surprisingly cases of enteric fever had been associated 
with the drinl<:inF of the water. Ufost of the better class houses 
and the workhouse obtain their water from the Consett Contpargr'^  
and i t was a real improvement ^ en the works were abandoned i n 1899> 
and the rest of the town could be connected to the Consett mains. 
Generally speaking, those villages which were supplied with water by 
the Consett Company were better drained than those villages relying 
on colliery supplies, and i t does seem idiat i n this latter case, the 
sanitary authority allowed their responsibility to lapse i n the hope 
that the colliery owners would promote ar^r necessary improvements. 
i, D.C.C., M.O.H. Quarterly Report, Deceinber 1893 
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There were exceptions, hov/everj i n both cases. At Chester ^bor, 
Nettle sworth and Sacriston drainage was by open channels i n 1894j 
while at Boummoor and Lanbton deep sewers adequately drained the 
villages. Only at Edmondsley, Chester le Street and Lumley, however, 
were there any disposal works by the end of the century, although 
at Nettle sworth, sewage discharged into old p i t workings was 
effectively disposed of. The sanitary authority, however, were 
determined not to construct extensive land f i l t r a t i o n systems that 
were not efficient and signified i t s resolved intention to wait for 
the deliberations of the Royal Commission on Sewage disposal before 
spending public money. 
The water supply position was also responsible for the relatively 
unsanitary condition or part of Durham Rural District well into the 
present century. Although the d i s t r i c t lay within the statutory 
area of supoly of the W.C.y.C, the more remote villages of the 
eastern part of the d i s t r i c t were not supplied with moorland ^ vater 
u n t i l 1945. Although colliery water was laid on to those villages 
not connected to moorland mains, the supply was indifferent, and i n 
these villages, drainage was poor. Ludworth was described as the 
most insanitary village i n the County i n 1912^ and the village was 
not provided with a system of drainage u n t i l 1913. At East Hetton, 
the District Council were obliged to allow houses to be b u i l t without 
i. D.C.C., I'l.O.H. Quarterly Report, July, 1912, 
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water closets, as late as 1908, because the colliery company who 
supplied the village with water could not punp sufficient water to 
allow any concessions to a water carriage system. In those areas 
i n the west of the d i s t r i c t , however, irdiere moorland water was intro-
duced by the 1890's, sewerage x^ as introduced after 1895, although 
i t was 1915 before some villages were adequately severed, and even 
then there was l i t t l e purification of the sewage before i t was 
discharged to watercourses. 
Throughout this period there ^^ a^s only one imaginative scheiae 
i n the ^ o l e basin. The massive increase i n popul£<tion along the 
Crook Beck between 1841 and 1881, due to the development of Psase 
& Go's collieries, naturally matte a very great difference to the 
condition of the beck. Crook was one of the very f i r s t townships 
to be supplied with moorland water by the W.S.W.C., and i n 1878, 
90^ of the houses there were connected to the Company's mains. 
One of the reasons wt^ sanit-ary authorities were unwilling to under-
take sewage disposal works vxas that the condition of local streams 
was often determined by conditions outside the sanitary authority's 
area. I t was a vicious argument. At Crook, however, a real step 
forward was made i n the 1890's. Schemes for the drainage of Crook 
were put forv/ard i n 1884, b t t i t was apparent that to in^irove the 
condition of the Crook Beck would mean the co-operation of a l l those 
other villages round about which drained into the watercourses, and 
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i n 1887 i t was suggested that a special drainage d i s t r i c t be fonosd. 
Each of the parishes i n the catchment were to contribute funds i n 
proportion to the number of their houses within the Crook catchment. 
I t does seem that the Ioca.1 Ciovemment Board were taken aback by 
such an avant-garde suggestion, for i t was almost two years before 
they agreed to sanction the necessary loan. In 1890 wrk was 
started on the scheme and the whole valley drained to one disposal 
works at the confluence of the Crook Beck and the Wear. 
At Willington, however, the situation was very different. Ial» 
Crook, moorland water was brought to the town immediately after the 
construction of the ireservolrs, and the town was sewered i n the 18d0's 
The D i s t r i c t Council deliberately procrastinated for eight years 
after being served with a statutory notice under the River Prevention 
Pollution Act, and i t was not u n t i l 1903 that crude land f i l t r a t i o n 
was introduced, previous to \riiich the raw sewage was discharged into 
the V/ear. 
I t w i l l be apparent, therefore, that although d i s t r i c t councils 
and sanitary authorities encouraged the provision of a piped water 
supply, they were not prepared to f u l f i l l -Uie larger responsibilities 
which a piped \mtev supply implied. Basic dangers to public health 
were removed with the provision of rudimentary systems of sewerage, 
but sewage purification not such an attractive electoral issue^ and 
a real escpense to the ratepayers was avoided. Cost apart, however 
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i t was plainly obvious that land f i l t r a t i o n was an unsatisfactory 
method of sewage disposal, yet i t was the only one approved by the 
Local Government Board. The County Msdical Officer of Health 
summed up the situation at the turn of the century - 'Hh nearly 
a l l our villages which are mainly p i t villages, the sewage goes 
into the nearest waterourse, and although we are doing our utmost 
to prevent this pollution, and are insisting on a l l existing works 
being kept i n as good a condition as possible, I am sorry to say 
that my County Council has given way to the general clamour that 
further action regarding pollutions should be suspended pending the 
report of yo\ir commission. I t i s no use, my County Coiancil w i l l 
not press the matter further, and the result i s that as far as 
regards the further prevention of pollution we are at a standstill'^ 
The Condition of the Watercourses 
The refusal to purify sewage was not, however, simply a matter 
of unwillingness because the approved methods were both expensive 
and inef f i c i e n t , but also because i t was plainly obvious that most 
watercQizrses i n the basin were already severely polluted with 
industrial effluents. In 1846 the 'R.Wear was a con5)aratively pure 
ri v e r . Neither the Deemess nor the Browney was polluted, and the 
river i t s e l f was perfectly clear and v/as a splendid river at a l l 
times of the year except i n times of flood'j^^, but the rapid rise 
i. Royal Commission on Treatment and Disposal of Sewage, Ifinute 
of Evidence 9059, H.C. 1901, XXXI^ T. 
ii. Durham County Advertiser, November 6th, 1878. 
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i n coal T n i n i n g and ancillary industries, just as much as increases 
i n population, along the Deerness valley, Willington, Crook and 
Spennymoor considerably changed the situation. Twenty years later 
the river was reported to be 'dreadfully polluted by "slush« from 
the lead mines, black water from coal mines, ashes from collieries, 
ironworks and cinder ovens, waste lag etc., from paper works, refuse 
from gas works and chemical woi^s, by sewerage and by every 
abomination that a thickly populated d i s t r i c t can get r i d of by 
putting into the river 
One of the worst offences was produced by innovations i n coke 
making which allowed the use of small coal iidiich 'used to be burnt 
at the p i t mouth or l e f t there i m t i l i t took f i r e , btit i t i s now washed 
and made into coke. The water carries off imich iii$)iu*ity and deposits 
i t on the bed of the river receiving ^ t ' ^ ^ . Protestations from 
local boards of health, and prosecutions by the \Jear Fishery 
Association encouraged the general introduction of a catch p i t system 
within a couple of years, and the severest pollutions from this 
small coal washing were avoided for the most part, but the condition 
of the river continued to decliiie. Significant amounts of coal 
washings continued to infest the river, with the result that plant 
l i f e i n the murky waters was discouraged and f i s h l i f e declined. 
Even without coal washings, discharges from collieries could be a 
i . H.C. 1867, m i l 196. 
ii. H.C. 1865, XXK 194. 
181. 
very severe pollutant. The CrcKdale Beck was 'as red as ai^y 
mining river i n Great Britain depositing an orange coloured mud 
which heightens the bright red water passing over i t .. • The only 
injury afforded by i t , on account of ^diich there i s any serious 
complaint appears to be the increased labour vjhich both cottagers 
and farmers now incur i n fetching clean water for domestic purposes'j^. 
Pollution was not, however, restricted to those streams on the 
coal f i e l d . Pollution from lead mining at the head of the basin 
vjas severe, despite the elaborate precautions taken by the lead 
miners to preserve as much of the ore as possible* In the earlier 
decades of the centuiy, when hush mining was commonly practised, the 
river was severely fouled as far downstream as Durham, on the 
occasion of a hush being l o t ^ , but this soiirce of pollution de-
creased towards the l a t t e r half of the century. The worst and 
continuing pollution came from the washing and sorting processes. 
The pollution wa^ said to be particularly bad at Burtree Pasture 
I-fLnes... and a sample taken at Cornish Hu^ I&ie i n 1872 showed H i 
that no less than 6mS% of the waste matter being discharged into 
the stream was pure lead ore, ^ i l e water issuing from the slime pits 
there had a suspended solids content of 41 ppm, co2i9>ared with 'a few' 
i n an uncontaminated part of the river^^. 
i. H.C. 1874, XXXIII, 17. 
ii. c.f. Ifenderson, W., Notes and Reminiscences of m l i f e as an 
Angler 1876. 
i i i . H.C. XUC 1868, 301. 
i v . H.C. XXXIII, 1874, 17. 
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Ely 1878, however, the most serious single form of pollution was 
coming from sewage effluents. By de-oxygenising a stream, sev^ age 
pollution had a very serious effect upon i t s plant and animal l i f e . 
The situation was aggravated by the introduction of a drainage s:rstem 
which efficiently carried effluent to the nearest water course, but 
did nothing to purify i t . At least i n the early days of the growing 
mining communities, waste waters did not reach watercourses quite 
so readily. i n 1896 sewage effluent from. 13,115 persons drained 
unfiltered into the Browney system. ' I t i s i n several places 
stagnant and very d i r t y , and like a l l streams i n the County, contains 
the carcasses of dead animals. The stagnation i n places i s caused 
by the bed of the stream being dished out or silted up from various 
causes, but chiefly by the presence on i t s course of several m i l l 
dams (some of which are old and disused and might with advantage 
be removed) ^ i c h hold the water bad: i n most cases for several 
hundred yards, thereby increasing i t s depth and making a harbour 
for a l l kinds of f i l t h and refuse'^. Although not a l l watercourses 
were so badly a f f l i c t e d , the picture of f o u l , de-oxygenated, turbid 
and poisoned waters with high nitrogen contents, their channels 
obstructed by colliery and domestic refuse held good for most of the 
streams of the middle Wear, and of the river i t s e l f , for the l a t t e r 
half of the nineteenth century and the f i r s t decades of the present 
century. 
i. D.C.C. Report of County Health Hhspector on the condition of 
the Browney, September, 1896. 
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3. A Quantitative Assessment 
Water Supply 
The earliest source of water supply data i s the return made to 
Parliament by urban sanitary authorities, and published i n 1878^. 
Only those towns on limited systems of distribution not supplied by 
the major water companies submitted consun^jtion figures, Triiich are 
given i n Table 11. I t w i l l be noticed that there i s a considerable 
increase i n per capita consun^ybion with an increase i n the 
population of the town. The very large valiie at Durham, however, 
ought to be reduced, as the railway compai^ used 100,CXX) g.p.d.^^, 
ifdiich would reduce the per capita consumption at Durham to a more 
modest 27«6 g.p.d. As the limits of supply at Bishop Auckland, 
Houghton le Spring and Stanhope did not extend to the railway there 
was no equivalent contribution at those places. Although i t i s to 
be expected that at the relatively more sophisticated urban centres 
such as Durham and Bishop Auckland 'water consciousness' would be 
higher, and per capita consumption would increase, i t must be 
remembered that at Bishop Auckland i n 1911> when per capita con-
sumption was 28.8 g.p.d., actual domestic demand was only 18.8 g.p.d., 
and i t w i l l be diown that i n 1891 average domestic demand i n those 
areas with a piped water supply within the basin was 16.3 g.p.d., 
and therefore the published oonsumpticwi figures include, for Durham 
and Bishop Auckland at least, considerable volumes of water used 
i. H.C. 1878, LXI, 108. 
ii. Durham County Advertiser, November 6th, 1878. 
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for trade purposes. I t ou^t to be also borne i n mind that at this 
time a large proportion of the population of Durham City using 
local springs and wells for drinking water, and so not a l l the water 
consumption was included within the published figures. This factor 
further increases the gap between the two larger towns and the 
smaller d i s t r i c t s of Houghton le Spring and Stanhope. I t w i l l be 
remembered that the miners of Hetton le Hole disliked the hard 
water supplied from the local collieries and instead used rainwater 
for their daily baths. I t i s probable that the miners of Houghton 
le Spring did the same, and that the true domestic water consuiiiption 
i s not represented i n the pviblished figures. As v i r t u a l l y a l l the 
water supplied by the Stanhope authority would be used for domestic 
consumption, there being fevf trade customers i n the town at that 
time, and as springs and wells were s t i l l used, i t i s probable that 
the average domestic consumption was not far short of the <a,verac|e 
toe bVie bo&m 
Iftifortunately there i s l i t t l e indication of the water demand from 
reservoirs for the period before the amalgamation of the W.S.W.C. and 
the C.W.C. i n 1902. I f figures survived that amalgamation they 
do not appear to h=>.ve survived the transfer to the D.C.W.B. i n 1920, 
and there are no assessments of the numbers of houses with a piped 
water supply u n t i l 1914- I t i s possible, however, to arrive at 
some estimate of the character and quantity of the demand for water 
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i n this early period. Table 13 i s abstracted from the chairman's 
report of the W.C.W.C. i n February 1920, and shows the average 
daily consumption of domestic and industrial water over the period 
1900-1919. The chairman's report of 1914 included Table 14 which 
shows relative industrial and domestic demands for five-yearly 
periods, 1884-1913. By coc^paring these tables, therefore, i t i s 
possible to note the average dai]y domestic and industrial demands 
for water for these quinquennia from 1884 to 1913> v^ich are given 
i n Table 15. I t w i l l be realised that these figures include areas 
which are outside the Vear basin, both i n the ^lildon d i s t r i c t i n 
the south and those mining villages on the Derwent and Team catchments 
i n north-west Durham. Although these were relatively small areas 
i n relation to the V/ear basin, they include the two largest industrial 
constuoers i n the Consett Ironworks and the Shildon railway works, 
who undoubtedly took a large majority of the metered supply. 
At this time, however, population figures of the statutory areas 
are an uncertain guide to domestic consim9>tion, as i t i s not known 
•vdiat proportion of the population of the various d i s t r i c t s were 
connected to the company mains. I f the population of the parishes 
within the statutory areas known to have a piped water supply i s 
calculated, and alloi-rance made for the number of households which 
are kno^im not to have a piped water supply i n 1891 then a t o t a l 
population of 159>409 i s reached. As the censal year f a l l s con-
veniently i n the middle of the quinquennium, 1889-93 i n Table 15, 
^ l_ 
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then i t can be assumed, for these present purposes, that the per 
capita domestic consumption i s 16.3 g.p.d., a figure vdiich would 
seem to be of the right order for this time. Applying this figure, 
therefore, to population figures for those parishes known to have a 
water supply i n 1881, a daily average domestic demand of 1,660,425 
gallons i s produced. Taking those areas within the Wear basin, 
therefore, i t would seem that c.308,417 g.p.d. of piped moorland 
water was distributed i n the basin i n 1881, and c.2,288,000 g.p.d. 
i n 1891. I t w i l l have beenrnticed that the estimated rise i n 
domestic consumption over the period has been entirely attributed 
to increases i n the numbers of consumers attatched to the companies' 
mains. I t i s certain that some households Introduced water closets 
into their houses, and that a few installed baths, but the nuizft>ers 
of such conversions i s not known, and i s probably small* 
^y 1914 by far the greater majority of households within ttie 
basin had a piped uater su_">ply (Table 12 and Figure 15). Because 
the f i r s t consideration here i s one of the numbers of households 
with a piped water supply, and not a matter of area, urban d i s t r i c t s 
and constituent rural parishes have been depicted by the numbers of 
households within their area, rather than by their areal extent. 
Contiguity of areas has been maintained i n a l l cases, and i t i s hoped 
that the true importance of the larger urban centres i s clearly-
apparent. To a great extent the figure speaks for i t s e l f . I t w i l l 
187. 
be immediately apparent that the large urban authorities f a l l into 
the f i r s t or second categories^ and they a l l l a i d claim to at least 
a 99^ connection to Gon^any mains. This i s certainly an optimistic 
view. As might be expected the lovrest vrtlues are recorded for the 
remote areas of the upland west, with the vrtiole of Weardale Rural 
Dist r i c t f a l l i n g into the lowest category, and the western parts of 
Auckland and lanchester rural d i s t r i c t s also scoring low values. 
The anomalous position of Durham I^ural District i s to be noted. 
Here within a small area a l l categories are to be found, reflecting 
at once the very mixed nature of water supply -within the d i s t r i c t . 
A few compact colliexy villages such as Coxhoe or liDrton Change 
have a high level of water supply, but predominantly rural parishes 
such as Hett have at best a supply of only the major settlement i n 
the p a r i ^ , vihile the scattered farmsteads have to rely upon veils. 
The essential characteristic at this time, however, i s amply 
brought out by the figure. The greatest densities of population 
are easier to supply with piped water than the dispersed population 
of rural areas, and i t i s i n the largest settlemants that the 
degree of piped water supplies i s highest. 
Drainage 
Any quantitative assessment of drainage works i s even more 
d i f f i c u l t to make. The only yardstick which can be used i s i n the 
rate of public expenditure by the various local sanitary authorities 
Accordingly, tables of local taxation returns and loan expenditure 
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have bean examined for the period I 8 7 6 - I 9 I I , 1876 being the f i r s t 
year local taxation returns showed amounts s:.)ent upon semrage and 
water supplies^ 1911 being the last censal year during \rtiich the 
returns were made i n this manntr. There are many d i f f i c u l t i e s 
apparent i n usiiig these figures. A l l the d i s t r i c t s involved have 
different populations i n different conditions of dispersal and 
density. Similarly different topographical conditions inhibit the 
effect a particular sum of money had U':;on the problem^ and allowance 
ought to be made for the authority l i k e Brandon and B|yshottles \diich 
l i e s i n a free draining river basin^ i n comparison with Durham City, 
where the incised topography and the meanderings of the river made 
the satisfactory sewering of the City a particularly expensive 
problem. I t must also be borne i n mind that private improvements 
were €L1SO taking place at this time, ^ i c h have no record i n 
o f f i c i a l s t a t i s t i c s . I t would thus be unwise to draw conclusions 
solely from the material presented i n these tables, but i t i s possible 
to detect the trends evident i n the basin at this tine, and the 
pattern of public spending does corroborate the evidence presented 
i n detail above. 
I t w i l l be apparent from Table 16 that although urban areas 
generally spent more money per capita on the problems of drainage 
and sev^ erage i n the earlier years of the period, this relatively 
higher level of spending was not maintained. The stimulus for 
improvement was obviously more apparent i n urban areas, and the 
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figures may be taken to suggest that the essential improvements 
coi29)leted, urban authorities tended to rest, v ^ i l e the rural 
authorities, less vigorous i n the f i r s t two decades assuzne the 
principal position i n the last. As might be expected, Weardale, 
most rural of a l l the rural authorities has the lowest per capita 
expenditure on sevrerage during the f i r s t decade, and never rises 
to the highest places, but the toi^s of Durham and Bishop Auckland 
stand out as consistently low spending authorities. The presence 
of an articulate body of ratepayers at these towns inhibited the 
expenditure of large sums of public money on works made more 
expensive by the particular topographical conditions of the towns, 
\^ich were consequently slow to make improvements to their condition. 
The influence of the introduction of a piped water supply i s clearly 
demonstrated i n the Table, not only by the sim:-)j.e fact that those 
authorities extensively served by a water conq>any have l i t t l e or no 
expenditure on vrater supplies, but also by the consideraible increases 
i n expenditure on drainage and sewerage. Thus the consistently low 
e3Q)enditure by Houghton Rural Sanitary Authority contrasts markedly 
with the Lanchester Tiural Sanitary Authority over the period 1880-
1900, but thereafter the position i s reversed when a more extensive 
sewerage programme was instituted by the Houghton authority on the 
increase of piped water distributed from colliery sources. 
rpj^inibiativ:t of the d i s t r i c t , however, had much to do \ith the 
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pattern of expenditure. In cases where severe problems existed, 
or where a piped water supply was established at an early drte, both 
coxKiitions whidi would suggest the adoption of an efficient system, 
sometimes nothing was done by the authority. The cases of Durham 
and Bishop Auckland have already been cited, and i t i s worth recall -
ing the comparison between the neighbouring townships of Crook and 
"iUington. Vfhere sanitary authorities were slow to realise the 
problems before them, the formation of the County Council Health 
Committee, after the erection of County Councils i n 1888, was 
particularly i c ^ r t a n t . The increases i n expenditure on both water 
supply and sewerage of the rural authorities i n the period after 
1890 is closely related to this event, and the paternal, occasionally 
outraged County Council Health Committee, with i t s officers, did much 
to stimulate authorities, including towns like Durham, unwilling to 
ezobark upon costly schemes, to coRolete the necessary wcrks. 
Thus i t w i l l be apparent that although local taxation returns 
provide only a tenuous index to the extension of piped water supplies 
and the consequent developnent of sev/crage systems, they do provide 
a useful piece of corroborative evidence. 
The Ihter- Jar Period 
Although the population of the V/.C.V/.C. statutory area f e l l by 
4.2j£ over the period 1921-31 > the dometlc consun9>tion increased 
16.2SS (Fig. 1 6 ) . Increases i n consun^tion u n t i l the outbreak of 
the Great V7ar i n 1914 were caused largely by increases i n the numbers 
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of people connected to water compaxsy mains. Indeed, the increases 
i n domestic consumers was such that per capita consuo^ion actually 
decreased u n t i l by 1921 i t was under 12 g.p.d. Increases i n 
consumption after the Great War, however, are entirely due to the 
conversion of ash privies and earth closets to a water carriage 
system, and to the installation of fixed baths i n both private and 
d i s t r i c t authority development. Unfortunately an exact picture of 
the rate of privy conversions and the situation obtaining at about 
the beginning of the Great V/ar cannot be given. d i s t r i c t authorities 
made no regular returns to either County or National health authorities, 
and have kept no record themselves. The D.C.U.5. have preserved 
records of new water closets and baths connected to their mains over 
the period 1921 "-36 (Table 17} but made no compensation for amenities 
taken off the system as old property was demolished, or houses 
became einpty, so no E^Ssolute rate of increase can be calculated. 
The figures also, of course, relate to the whole of the D.G.;/.B. 
area and not solely to the Wear basin. They can, hovjever, be 
taken to Il l u s t r a t e the general trend i n the basin, but during 
these years of economic crisis i t cannot be assumed that a l l d i s t r i c t s 
shared the same rates of increase. As might be expected, the 
proportion of houses vdth water closets increases rather faster than 
those with a bath. \Vhile i t was a general rule that nevr houses 
were provided with both a bath and a water closet, the many con-
versions that were made to old property i n the area involved i n most 
192. 
cases only the construction of a water closet. 
The inpression gained fro..: the data suggests that the area re-
mained backward i n matters of water amenities for longer than might 
be expected from an area wiiich vras predoriinantly larban i n population 
character. In 1935 a spokesman for the Ministry of Health noted 
that the 'average consumption for domestic purposes l i e s between 
20-30 gallons per head i n urban areas, and 15-20 i n rural areas with 
piped supplies'^. For that very year i n the D.C.W.B. area the 
per capita consumption of water for domestic purposes w^ s^ 16 .6 
gallons. Even by the standards of rural areas this was not high. 
Although the population of the basin was not nucleated i n a large 
centre, most people lived i n colliery villages of considerable size, 
which were for the most part, adequately drained by 1914j even i f 
disposal works i/ere not usually provided. 
The lack of \^at could be considered proper water amenities can 
be attributed to three major factors. The f i r s t was a lack of 
sufficient water supplies to support a general adoption of a water 
carriage system throughout the basin. The second i s a refusal on 
the part of colliery landlords to undertake the expense of providing 
adequate sanitary f a c i l i t i e s for their men. Although the severe 
economic climate of the late twenties precluded considerable expense 
of such a nature, these emienities could h<?.ve been provided i n an 
i. Joint Coimnission on V/ater Resources and Supplies, H.C. 
1935 -6 , VI, 983 . 
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earlier period. The t h i r d reason was the reluctance of d i s t r i c t 
authorities to press the matter with the property owners, partly 
because some seiverage systems were not up to the demands that would 
be placed on them with the adoption of a water carriage, and there 
was just not enough money to pay loan interest rates for any 
necessary capital expenditure, and psirtly because they did not wish 
to increase the rate burden of property owners, generally colliery 
proprietors, y&io might then find that the entire business of mining 
coal was unprofitable. Since the Public Health (Amendment) Act 
1907, d i s t r i c t authorities had the povier to serve notices for 
improvements on landlords, and charge them with the costs, but the 
Act was never invoked i n the area. Because of the character of 
settlement within the basin, of course, sewerage costs were high. 
The rateable value of the colliery villages vias low, and nany of 
them were contained ^/ithin extensive rural d i s t r i c t s , whose 
responsibilities were consequently strained i n comparison with the 
highly rated and co2iq>act tovms such as Durham or Bishop Auckland. 
Even urban authorities occasionally contained several nuclei, 
Brandon and Ejyshottles for instance containing five distinct villages. 
I t i s obviously cheaper to provide adequate sewerage f a c i l i t i e s for 
one large and con^ct town, than for five sizeable, but scattered 
villages. 
The sudden rise i n the numbers of conversions undertaken after 
1923 we.s entirely due to the operation of f i r s t the Unemployed 
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Grants Committee (U.G.C), and after 1932, the Commission for 
Special Areas, (G.S.A.). Ifeder these schemes half of the costs of 
capital works schemes of this k i n i were ir»t by the Government. 
Needless to say, a l l d i s t r i c t councils took advantage of the 
situation and drew up schemes of in5)rovements to include privy 
conversion, sewerage and the construction of disposal works. By 
19395 2 , 9 7 2 conversions out of a to t a l schems of 3,294 had been com^ 
pleted i n Chester l ural District. Over the same period 4^000 con-
versions were carried through i n the Hetton Urban and Houghton 
Rural d i s t r i c t s , and to the south 1,795 were completed i n Durham 
"^-ural d i s t r i c t . Thus i n th i s eastern part of the basin, approx-
imately 45^000 persons were provided with a water closet. Similar 
developments were taking place i n the Browney val .ey, with improve-
ments to both colliery aixl agricultural villages i n Lanchester 
Rural d i s t r i c t , i n ^ Aiich only 52?^  of the houses were provided with 
a water closet i n 1932. The outbreak of war i n 1939* however, 
brought an abrupt end to further scheznes of this kind, although 
schemes already approved were carried through. At Bishop Auckland, 
though, a scheme for 300 houses i n the centre of the town had to be 
delayed u n t i l peace time and i n 1939 the town of Spennymoor was s t i l l 
not converted to the water carriage system. 
Thus during the inter-war period, although the area was i n a 
very poor economic condition, considerable strides xnere made i n 
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the provision of the water anenities ^ i c h are today considered 
basic to human dignity, but this increase i n water demand implied 
a drastic re-organisation of water supply, and very often, a 
complete overhaul of sewerage and disposal ^sterns. 
CHAPTER X 196. 
Water Supply and Drainage 1920-1967 
1» Water Supply 
The transfer of the Weardaie and Consett Water Company to the 
newly formed Durham Coxmty n-ater Board was something of a fierce 
controvert. The Labour party-controlled County Council was 
actively disliked by the coal owners, and the i.anded establishment 
of County Diurham, who perhaps longer than i n areas south of the 
Tees had held an influence i n County affairs not rivalled by their 
feudal ancestors^. With the revolution i n Russia s t i l l a fresh 
memory i t was perhaps natxiral for the property-owning einployers to 
regard the County Council with suspicion, although that body was 
eager to allay their suspicion, protesting their interest i n the 
welfare of a l l the people i n t..e County. T^he Labour Party' wrote 
Peter Lee 'were quite willing to trust some who had held high places 
under the old order 'j^^, and again on the completion of new works i n 
Weardaie 'Large numbers of men l i v i n g i n the Weardaie have been 
found work ... when most of the works i n the valley were idle • •. 
This has been a blessing for these honest workers, even though they 
chose I4>nkhouse before Lee, i4)derates before L a b o u r I f e v e r -
theless, i t i s worth noting that the character of the ownership of 
i. c.f. Eden, Sir Timotl:Qr, Portrait of Countv Durham, Robert Hale, 
London, 1952. 
ii. Lee, P., Review of the Durham County VJater Board. 1922. 
i i i . i b i d . 
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such an inQX>rtant public u t i l i t y as water supplies was largely 
determined by certain p o l i t i c a l attitudes engendered i n an economic 
^stera fostered by geographical c >nditions. 
The steady increase i n domestic demand necessitated the prompt 
construction of new supply works, and the Dxarham County ':'ater Act 
1922 authorised the Board, i n conjunction with the S. & S.S.W.C. to 
undertake the construction of a new in^unding reservoir on the 
Bumhope Burn. There was, however, an immadiate need for increased 
water supplies and as a temporary measure the scheme proposed by the 
/f.C.W.C of erecting a catchwater on the Bumhppe and feeding un-
fi l t e r e d '.:ater into the Waskerley Reservoir by means of a pipe was 
adopted by the new Board. B|y 1924 the catchwater and pipe were 
constructed, being led under Stanhope Ibor by a tunnel to emerge 
into Waskerley Reservoir some 50' lower than the intake on the 
Bumhope Bum. From Waskerley a second tunnel was constructed 
under l^ugglesvdck Koor to c a r r y water into Smiddy Shaw reservoir 
for distribution to the northern area of supply. This was completed 
by 1926. The immediate effect of the construction of the pipe was 
that a further 2^ m.g.d. were available for distribution. The 
pUTping of water from the Presser Lead mine at Hunstanworth begun 
i n 1902 was discontinued and other supplies from springs at l^ykehead 
Spring were obtained, yielding a supply of a 2 ri.g.d., and the 
expensive task of pumping water over the h i l l from V/askerley to 
Smiddy Shaw begun i n 1921 coiOd then be halted. The County Water 
198. 
Board, however, soon found that they had not solved the problems of 
the old water compwaj singly by taking i t over. Over the f i r s t 
year of operation the Board made a loss of £43^280, and over the 
following years i t was to prove impossible to raise a loan for the 
construction of the works authorised by the 1922 Act, as interest 
rates could not be met. 
The formation of the Unen5)loyment Grants Committee, however, 
made the proposed new reservoir a feasible project. Ifaemployed 
labour was cheap, and the necessary loan was authorised at interest 
free rates u n t i l 1935, after which the remaining loans would be 
subject to half the normal rates of interest for a period of f i f t e e n 
years. The works made a considerable contribution towards the 
r e l i e f of unemployrenb i n the area during the early t h i r t i e s , with 
a maximum payroll of 700 workers, wiio were housed i n a small 
village created for the purpose. With social f a c i l i t i e s , a special 
el e c t r i c i t y supply brought f i f t e e n miles up the dale, and a temporary 
reservoir, the works caused a considerable, i f temporary addition 
to the cultural landscape of Weardaie. The reservoir was co2i$)leted 
i n 1936 and an extra 4^ m.g.d. were added to the Board's supply 
through the pipe to Waskerley. The vAiole process had cost over 
£1,340,000, which represented an enormous public investment i n the 
area at this time. 
I t w i l l be noted that the construction of the Bumhope reeejrvoir 
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greatly added to the movement of water from one catchment to another, 
and that although some of the Burnhope water remained i n the Wear 
basin, a proportion of i t was distributed i n the Derwent catchment 
of the Tyne basin, and after the construction of the S. & S.S.W.C. 
pipe i n 1947,5 m.g.d. were l i f t e d onto the Permian escarpment and 
distributed i n east Durham, draining through several small consequent 
streams directly to the North Sea. 
The vrtiole project was regarded as something of a vindication of 
the a b i l i t y of the 'workers' to promote the improvement of society 
without the help of capitalism. To understand the curious socio-' 
logical position at this time, i t i s necessary to remember tliat the 
Durham County Water Board was not akin to the great civic water 
undertakings of Manchester or liverpool, who had promoted far more 
ambitious schemes. These bodies had a l l the weight and interest 
of great provincial cibies behind them, idiereas the area covered 
by the D.C.VJ.B. was essentially a federation of small mining 
communities, whose menibers were often hostile to the coal owners. 
The 2iien who constituted the Board were the miners' leaders, from 
the same origins and with the same attitudes as the miners themselves 
I t i s also worth noting that the project passed into folk memory, 
with Peter Lee, the moving s p i r i t behind the miners, the County 
Council, and the V/ater Board^ enshrined^ with the Bumhope Reservoir 
on the obverse, on a miners' union lodge banner, along with Aged 
idners Homes, Convalescent Hospitals and other examples of pitman's 
philanthropy to pitman. 
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Over the following t h i r t y yoars the water demand i n the area 
soared, due largely to ths long delayed conversion of sewerage 
systems to water carriage, the installation of baths, the substitution 
of old property for d i s t r i c t authority housing and a subsequent 
development of water consciousness. Figure 16 shows the average 
daily consumption and source supplies over the period 1902-1965. 
Figure 16 affords a comparison with the r a i n f a l l of the period, 
over the i;;r.thering ground, and i t w i l l be seen how periods of low 
r a i n f a l l drastically affected the water supply situation, and how 
t i g h t l y supply and demand were related. 1905, 1914 and 1921 stand 
out particularly i n the earlier period, while i t w i l l be seen that 
the dry years of 1955 and 1959 had a very real effect upon the 
supplies available i n the Tunstall and Waskerley distribution 
systems. The ver- considerable increase i n consumption over the 
period 1949-50 was largely due t o munition works at Aycliffe, on 
the Tunstall distribution system, and at Spennyraoor on the Waskerley 
system. 
The Burnhope resei^oir never satisfactorily met increased 
demands. The reservoir was coii?)leted i n 1936, and the D.C.W.B. 
were negotiating for increased supplies from a colliery company 
within three years, and over the following t h i r t y years, the con-
siderable increases i n demand meant that new sources of water had 
to be tapped, existing f i l t r a t i o n and distribution systems becazns 
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overloaded, which necessitated either overhauling or rebuilding 
plants, while the absor]Dtion of the margr other miscellaneoixs suppliers 
ranging from the colliery company to the d i s t r i c t authority into 
either the D.C.W.B. or the S. & S.S.V/.C. meant a considerable increase 
i n the numbers of people and business concerns to be supplied. 
In considering new sources of supply, the possibility of using 
underground water, which was already punped from the coal measures 
by the various collieries excited considerable interest. The idea 
of unlimited supplies of water being available, just for the punning, 
appealed to local politicians and newspaper editors alike, and the 
public imagination was caught much as i t had been by the Biornhope 
scheme before. Iftifortunately both the character of the Ttrfter and 
nature of i t s supply prohibited the development o f the scheme. By 
i t s very nature, water puznped from the coal measures has a high 
mineral content with both sodium and iron salts being present i n 
very large proportions necessitating the extensive use of softening 
axxl iron reducing processes to give a barely satisfactory water. 
Moreover to use water puny^ ed from, working collieries would make the 
system dependent upon the collieries, a situation which had been 
proved to be unsatisfactory at places such as Hetton le Hole. 
Further, the quality and quantity of water available would vary 
with the season, depending upon the ground water condition of the 
aquifers, so that besides fluctuations i n supply, variations i n t h e 
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chemical content of the water would make the Installation of 
treatxoent works an expensive and coniplicated operation. never-
theless, the situation was such that three c o l l i e r y sources were 
tapped as an interljn measure. I n 1939 Dorman Long agreed to the 
ins t a l l a t i o n of a treatment plant to soften 1.6 m.g.d. at 
liainsforth Colliery on the fringe of the basin at F e r r y h i l l . The 
water was to augment the moorland water from the Tunstall reservoir, 
and would be mainly passed to the Shildon Service reservoir for 
distribution to the Aycliffe Ordnance s i t e , and eventiaally, to the 
new town, although some would pass into the F e r r y h i l l and Trimdon 
service areas. The i n i t i a l agreement was optimistic, and although 
0.4 m.g.d. were stibsequently passed into the distribtition system 
the water contained a high proportion of suspended solids and i t was 
not u n t i l 1945 ^ e n a More effective water treatment plant was conn 
pleted that large quantities of water were able to be used* 
V/ater was also taken from Page Bank Colliery i n 1945* The water 
i-:as only abstracted MAien the supp3y position i n the Waskerely d i s -
tribution zone was c r i t i c a l , but i t was an unpopular water. 
Highly ochrous, i t proved unsuitable for some industrial consumers, 
and for instance, a soft drinks manufacturer i n Durham City was 
imable to continue manufacture when Page Bank water was introduced. 
A similar source of water was taken from Nex-r Brancepeth Colliery 
by the Sunderland company i n 1 9 6 l . O.Sn.g.d. were abstracted 
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and introduced into the Burnhope pipe, where i t forined a l e s s than 
1Q?:> constituent of the water delivered to the Sunderland system at 
Stony Gate. At t h i s tlioe t h i s was a valuable contribution* In 
addition, the IVesser pumping station, abandoned i n 1926 was r e -
opened i n 1955 with a new pua:?) installed - the old one had been 
tipped down the shaft by hapless D.C.v/.B. officials-and 0.5 m,g.d« 
were passed into the Honey H i l l f i l t e r s and the northern area of 
supply. I t i s now considered a useful emergency supply i n the 
event of nuclear war, although the small quantity available might 
lim i t i t s usefulness. 
Increases in the supply of water inevitably meant th:>t a l l three 
f i l t e r i n g plants, at Honey H i l l , Waskerley and Tunstall, became over^ 
loaded by 1940. The f i r s t pressure f i l t e r s i n the United Kingdom 
were Installed at Honey H i l l i n 1902, but t h i s forward-lookiiggestiare 
was not followed up by other works, u n t i l 1936 vdien eight were 
installed at Honey H i l l to supplement the work of the slow sand 
f i l t e r s . These l a t t e r were abandoned i n 1953 and a new set of 24 
pressure f i l t e r s introduced at V[askerley but even these were over-
loaded, and a very dark v;ater was delivered to the Waskerley 
distribution system u n t i l 1967» 
I f f i l t r a t i o n plants were overloaded, then so too was the 
distribution system. On the outbreak of war i n 1939> extensive 
new trunk mains and the increasing of l o c a l water supplies became 
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iiaperative for A.R.P. purposes. Service reservoirs at F e r r y h i l l , 
'iheatley H i l l , Horsegate, Findon and Loud were duplicated, and t h i s 
was undoubtedly a shot i n the arm to the distribution ^ t e r - i . The 
essential problem, however, vfas that the distribution ^stem was not 
l a i d down according to any satisfactory plan. As areas required 
a new ifater supply, then a connection i/as mads to the nearest water 
main, regardless of what might happen to pressure i n other areas. 
Because c o l l i e r y proprietors built their v i l l a g e s , particularly i n 
the north west of the supply sone, on the tops of h i l l s at the p i t 
head, then i t was necessary to i n s t a l l booster pumping stations to 
maintain sufficient pressure, while the frequent subsidence of land 
above coal workings meant large nuinbers of ft"actures. On the whole, 
away from the upland areas of the west, distribution mains existed 
i n sufficient density, but they ^^ere not of large enough diameter^ 
and the Spens Report of 1946^ ^ s p e c i f i c a l l y pointed out the need 
for the duplication of trunk mains distribution i n the area. This, 
however, proved d i f f i c u l t , for the steel shortage i n the early 
1950's meant that extensions could not be ccD$>leted, because the 
asbestos ceasnt pipes i4iich v^re also used by water engineers could 
not be used i n t h i s area because of their extreme f r a g i l i t y i n cases 
of land subsidence. 
The worst problems of distribution existed i n those areas >diich 
i . l anistry of Health, !T.3. Development Area Water Survey, DS 
52134/1. 
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the D.C.W.B. took over i n the period 1952-62 (Fig. 14). The 
rationalisation of water undertakings i n the area did l i t t l e to 
alleviate the problems of those parts of the basin previously 
supplied by small undertakings with l i t t l e expertise i n water 
engineering. The shortage and distribution of water from the old 
Weardale Steel, Goal and Coke Co., Ltd,, to parts of Durham iiural 
d i s t r i c t i/as crude, and the v/ater supplies barely adequate. L i t t l e 
immediate help could be given by the D.C.W.B. In l/eardale and 
that part of Barnard Castle H.D. v^ich l i e s within the Vfear catchment, 
water was generally obtained from springs v^ich were unreliable, 
and while the continuing abandonment of the higher, more marginal 
farms has made the distribution of water to the remaining population 
easier, the area remains a d i f f i c u l t problem, vdiich might best be 
met by the construction of a new distribution system from the 
Burnhope reservoir. 
The Spens Report urged the necessity of constructing a new 
reservoir on the river Derwent to h ve a capacity of 5*000 m.g., 
and a yield of 16 m.g.d. By th i s means i t was suggested that 
the northern zone of supply could be watered from the Derwent, 
suppleiosnted by the existing Smiddy Shaw and Hisehope Reservoirs, 
v ^ i l e the Waskerley and Tunstall reservoirs would then be able to 
deal exclusively with demand i n the south of the statutoiy area, 
supplemented by water from Burnhope. After preliminary research 
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for a suitable site the Derwent V/ater Order of 1957 gave powers to 
the D.C.W.B. and the S. & S.S.W.C. to build a reservoir of 11,000 m.g. 
capacity i n order to deal with the three new towns i n the two 
statutory areas. The reservoir was coI!^>leted i n 1966, and water 
was introduced into the distribution systems i n early 1967- Two 
36" mains carry the water from the reservoir to the Sunderland mains 
at Washington, and the Durham mains at Castleside. The continued 
r i s e i n demand for v/ater a l l over the D.C.W.B. area, coupled \t±th 
the unsuitability of the highly mineralised IJainsforth water for 
the light industries of Newton Aycliffe, has meant that the Derv^snt 
water w i l l eventually permeate the whole system, i n vrrying mixtures 
with the Bumhope and Waskerley water. The c o l l i e r y sources at 
Page Bank, New Brancepeth and I'Mnsforth can now be abandoned, along 
with the VJest Mills supply from the Wear at Bishop Auckland. Areas 
i n the extreme north of the basin, sup )lied by the Sunderland 
compaiQr after the absorption of the old Lani)ton, Hetton and Joycey 
Colliery distribution system, are similarly now provided with soft 
moorland water. 
2.Sewerage and Purification Systems 
I f most authorities had scxae system of sewerage by the end of 
the Great V/ar, the sewers were i n many cases not capable of dealing 
with the increased effluents of a water carriage system, nor were 
they suffi c i e n t l y water-tight. Many sewers i n the area were cotq>osed 
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of segmented t i l e s and had fallen apart or decayed, and i n some 
places, notably Bishop Auckland and Spennymoor, their exact vAiere-
abouts had been l o s t . Thus the growing adoption of a water carriage 
system meant that sewerage works were necessary to a greater or 
lesser extent i n a l l d i s t r i c t s . After the report of the i ^ a l 
Commission on Sewage Disposal i n 1916 there was a general adoption 
of the bacterial contact bed treatment. In t h i s process, after 
the removal of the larger solids by screening and sedimentation, 
the sewage i s passed through a porous f i l t e r i n vAiich the finer 
solid particles and colloidal matter areiemoved, and organic sub-
stances oxidised by the bacteria n^ch build up i n the f i l t e r . 
After a further stage for the sedimentation of solid matter, the 
effluent i s discharged to a watercourse. I f the system i s properly 
vforked, effluents are purified to perhaps a tenth of their previous 
strength. A great many schemes were undertaken under the 
UnesQ^loyment Grants Committee, and the Commission for Special Areas, 
but as sewerage was carried out before the erection of disposal 
^rorks, the result was that watercourses received considerable volumes 
of untreated sewage, and the condition of watercourses throughout 
the basin grew steadily worse. In 1932 the County ^Ssdical Officer 
of Health reported that 'The progress of privy conversion schemes 
i n a l l parts of the County i s adding considerably to the volume and 
strength of domestic sewage to be d e a l w i t h H o w e v e r , the 
i . D.C.C., M.O.H., Quarterly Report, March 1932. 
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eventual construction of disposal works, the closer supeirvision of 
r i v e r use by the Wiear and Ttees River Board, erected after the F.iver 
Boards Act, 19484 and the subsequent Northundbrian T.iver Authority, 
along with the closure of most of the coal washeries and by-product 
works of the basin meant that the quality of the watercourses rose 
over the following fifteen years. 
Chester l e Street Icural d i s t r i c t had hesitated more than most 
d i s t r i c t s before erecting disposal works and laying down ef f i c i e n t 
se^^rage systems, with the result that after the Great War the 
d i s t r i c t was i n a generally backward and Insanitary condition. 
L i t t l e was accomplished over the succeeding decade, but the preparat-
ion of a council housing scheme for the village of Great Lumley i n 
1930 stimulated the completion of a £6,000 scheme for the severing 
of the vd:iole village, and the ins t a l l a t i o n of settling tanks to 
replace those installed before 1890, but i t was the U.G.C., and 
the C.S.A. lAiich r e a l l y produced in^rovements i n the area. Under 
the U.G.C. schemes of sewerage and disposal works were constructed 
for the 245 households at Plawsworth and I\lettlesworth, on the Black 
Dene Bum, iidiere previously, raw sewage had been discharged into 
the bum. At Edmondsley a scheme for disposal works to serve 2,500 
persons ran into d i f f i c u l t i e s vdth the closure of the U.G.C. scheme, 
but C.S.A. rescued i t , and the v:orks vjere completed i n 1937. 
Similarly new disposal works costing £24^535 were completed at 
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Sacriston i n 1936, and isp:ovements were carried out at Craghead, 
although a conprehensive scheme for the village was delayed u n t i l 
1946. 
The neighbouring ru r a l d i s t r i c t of Lanchester was i n a similar 
condition to Chester l e Street, although in9)rovements were carried 
out at Knitsley Station and Delves i n 1925. As at Chester l e Street, 
though, the main lii9)rovemsnts came with the U.G.C. and C.S.A. schezoes* 
Disposal works were constructed for Lanchester i n 1931> Hedley H i l l 
i n 1936 and Bumhope and tl^ebec i n 19379 with sewerage at Lanchester, 
£sh and Cornsay v i l l a g e s . Lower down the Browney at Littlebum 
and Browney Colliery, Brandon and Qyshottles U.D.G. cozi9)leted 
sewerage and disposal works i n 1932. At Hetton a scheme was com-
pleted i n 1936 under the G.S.A. for the reconstruction of the town's 
main sewage works at Glebe Farm. I'£Lning subsidence had continually 
damaged these works, and the sewerage ^stem of the town for many 
years. On the D i s t r i c t Council's i n i t i a t i v e i n 1928, unen^)loyed 
labour was used to repair the works, but a joint scheme put forward 
with Houghton l e Spring i n 1928 was postponed. * l j i view of the 
serious financial d i f f i c u l t i e s * goes the Council minute 'the 
committee consider i t advisable to have the scheme postponed for as 
long a period as possible'^. A further scheme for the re-sewering 
of the town was postponed u n t i l after the war, but at Crook, the 
i . Hetton U.D.C., Health Comodttee IfLnutes, 1928. 
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town was in such a bad state that a re-sewering was begun i n 1940. 
The town had suffered fro^i i t s precocious development of a sewerage 
system i n the 1890*s, but which \ra.s totally* inadequate to cope with 
the demands of a water carriage system. Works were similarly 
undertaken i n Durham Itural D i s t r i c t with sewerage completed at 
Shadforth, Brasside and Sherbum, and disposal works constructed 
at Sherburn and Pittington on the Old Durham Beck system, at Pity 
Ms on a minor tributary of the Wear, and at Hett on the Croxdale Beck, 
In Weardale, sewerage systems were l a i d down, but no attempt at 
constructing disposal works was undertaken for the major villages 
u n t i l 1953. 
The lead given by the Auckland Rural Sanitary Authority i n 1889 
was not taken up by other Authorities vftio could well have benefitted 
from a catchment scheme such as that for the Crook Beck. The Crook 
Beck, however, i s a short stream, only s i x miles or so i n length, 
and It did l i e entirely within the Auckland Sanitary Authority area, 
while other streams on the basin were at once longer, and drained 
several d i s t r i c t s . In 1933> however, Brandon and ^yshottles U.D.C. 
and Lanchester R.D.C. came together to construct a joint disposal 
works at £sh Winning to deal with sewage from the Hedleyhope and 
Deemess valleys around Esh Winning. After an enlargement i n 1935> 
the disposal works at Cornsay Colliery were abandoned, and sewage 
brought to the joint works at £sh Viinning. The works catered for 
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7,861 persons of vriiom 2,538 vrere i n the Lanchester d i s t r i c t . 
In 1938 the two d i s t r i c t s agreed that i t would be riore e f f i c i e n t 
to deal with the entire sewage of the Deerness valley at two sewage 
works instead of the fifteen then used, and to drain the entire 
valley of i t s sewage to two works, an enlarged joint works at Esh 
Winning, and a new works at Browney Colliery on the Browney. 
Because of the outbreak of war, however, the scheme was not pursued, 
and afterwards had to be entirely re-costed. I t was not u n t i l 
1953* therefore, that the schens was submitted to the LiLnistry. 
The basin was broken down into three areas, and three schemes of 
treatment were suggested: 
1. Hedley H i l l , Waterhouses, £sh Winziing, Lymington Tee., Hamsteels, 
Comsay Colliery and adjacent areas scheduled for housing 
development. In this area the only modern disposal works were 
at Esh Joint, and these were overloaded. 
2. Ushaw College, Ushaw Ibor, New Brancepeth, Alum Waters and 
Broom Park and adjacent areas scheduled for housing. There 
were s i x disposal works a l l of which were obsolete and i n a 
deplorable condition. 
3. Langley i-i)or, Littleburn, Ifeadowfield, Brandon Colliery, Browney 
Colliery and adjacent areas which drain to the Browney works. 
In this group there was also the St. Oswald's area of Durham 
which was scheduled for University extension. Di-ainage from 
Neville's Cross went to Stonebridge. These vrorks were over-
loaded and the effluent could go direct to Browney. 
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a. Treatment at two centres: 
i . Areas i n group 1 to an extended Esh Winning 
i i . Areas 2 and 3 and Neville's Cross to an extended Browney 
This scheme would be l e s s efficient and proportionately more 
e3q>en8ive i n maintenance than b. Further the existing works 
at Esh I^Jinning were much too small for what would ultimately 
be required and i t would mean the uneconomic extension of works 
which should be replaced. 
b. Treatment at the Browney alone: 
The TOrks would be large enough to j u s t i f y the appointment of 
a full-time qualified sev/age works manager. The site was 
strategically placed for developments any^riiere i n the ^ o l e 
region, and i n spite of i t s higher capital cost than scheme a, 
would i n the long run cost no more than the alternatives. 
c. Treatment at three centres: 
i - Group 1 to an exterded Esh Winning 
i i . Group 2 to a new disposal v.'orks at Ushaw I^bor 
i i i . Group 3 and Neville's Gross to Browney 
This scheme sxiffered from the same disadvantages as 1, only 
more. The Wear and Tees r i v e r board supported scheme 2. 
A public enquiry was held i n January 1956, with the result that the 
Mnister offered to support the f i r s t of the proposed schenes, but 
refused to sanction* the IDsh Winning part of the works, as he did not 
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consider i t urgent enough i n vievf of the current restrictions on 
public spending. The two d i s t r i c t councils were outraged, the 
Esh scheme being ' v i t a l to public health and the furtherance of the 
CounciUs' Slum Clearance programme and the conversion of earth 
closets to w-c's'^. Nevertheless, work proceeded on the Browney 
scheme which was coii5)leted i n 1963» and the Esh scheme, given 
I'linisterial approval i n June of the same year was completed i n 1965* 
Both these new works use the 'activated sludge' process. Rather 
than presenting large open f i l t e r s to the landscape, these works 
exhibit closed concrete cylinders i n which the sewage i s aerated, 
and an activated sludge i s produced which performs the same process 
as the film i n a percolating f i l t e r . 
Another rationalisation scheme deserves attention at t h i s time. 
Vath the dismemberment of Auckland Rural D i s t r i c t i n 1937> the 
lower part of the Craunless valley, below V/est Auckland, was absorbed 
into Bishop Auckland Urban D i s t r i c t . At t h i s time. Bishop Auckland 
had just been re-sewered to cope x-dth an intended general adoption 
of the water carriage system, and a scheme was put forward i n 1938 
for the drainage of the ifdiole urban d i a t i c t to an enlarged works 
at Binchester. The question of sewerage and sewage disposal had 
been a vexed one at Bishop Auckland ever since the inception of the 
Local Board in 1854. The parsimonious ratepayers and the incised 
topography of the town vdiich vreis b u i l t above working c o l l i e r i e s had 
i . Lanchester R.D.C., Health Committee lanutes. Letter to the 
canister 17th Mqrch, 1956. 
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together delayed the sanitary drainage of the town u n t i l 1913* 
Because the Local Government Board insisted upon land f i l t r a t i o n as 
the only ef f i c i e n t method of sewage disposal, i t Tfas necessary to 
find a 13 acre l e v e l s i t e below the general elevation of the town, 
which proved to be over a mile away at Binchester. The l o c a l rate-
payers strongly resisted the pressures of the Local Government 
Board "to force upon the tov/n a sewerage scheme the cost of ^ i c h 
i s out of a l l proportion to our financial resources*^, but were 
eventually obliged to give way. Perhaps i t was because of t h i s 
continued trouble that the comprehensive scheme was taken up by the 
enlarged d i s t r i c t authority as a way to deal once and for a.11 with 
the entire area. fkvwever, because of the war the scheme was deferred, 
but was given f i r s t priority afterwards, and was completed i n 1952, 
bringing the capacity of the Vinovlum works at Binchester up to 
40,000 persons. 
Mention should here be given to the considerable works under-
taken by Durham Rural D i s t r i c t Council since the l a s t war. The 
in5)ortance of the vigour of officers of l o c a l autoorities should 
be remembered, and i n t h i s case, a d i s t r i c t engineer, particularly 
interested i n problems of sewerage and sewage disposal was largely-
responsible for a complete overhaul of Durham Rural D i s t r i c t ' s 
sewerage systems, including the rationalising of schemes I n the 
i . Bishop Auckland Sanitary Authority, iiinutes, December 1905. 
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south east of the d i s t r i c t at the head of the Croxdale Beck system, 
vriiere the disposal works at Coxhoe, Coxhoe Bridge and Cornforth Lane 
were abandoned, and sewage treatment concentrated at an enlarged 
Bowburn disposal works. I t i s worth noting that the far-seeing 
R.D.C. erected sewerage works at Belmont, outside the City of Durham, 
vriiich enabled extensive housing development to be constructed there 
i n preference to another si t e at Framfrrellgate I4)or, within the City 
boundaries and originally chosen for development, but because of 
the lack of disposa, f a c i l i t i e s at the City's sewage works luiable 
to be constructed. 
In the post-war period, and particularly over the l a s t decade, 
extensive modernisation schemes have been prevalent over the i ^ o l e 
basin. As the period after the f i r s t war saw the painfully slow 
provision of the basic sewerage and disposal amenities for those 
areas vdiich had few before, and the bringing up to date of those 
schemes f i r s t constructed i n the 1880's and 90's then so the post 
war period saw the modernisation of the works begxm i n the f i r s t 
four decades of t h i s century. I f land f i l t r a t i o n characterised 
the f i r s t period of public sanitation, and bacterial f i l t e r s the 
second, then the latest period must be characterised by the 
activated sludge process of sewage disposal, operated as part of 
a supra-local scheme of drainage, tad typified by the new works 
established at Chester l e Street, Durham City and Browney 
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for the Deemess Main Drainage system. Althou^ there w i l l alwi^s 
be a place for the small disposal plant serving a remote r u r a l 
population, in areas such as the middle basin, idth a close 
network of strongly nucleated settlements, the type of sewerage 
scheme typified by the Browney works i s obviously the most 
appropriate for these present times. 
3» Some Quantitative Assessments 
The 19519 1961 and 1966 San^le Censuses allow a quantitative 
assessment to be made of water amenities within d i s t r i c t authority 
areas. vJhile t h i s i s not an entirely satisfactozy arrangement, as 
the VJear basin does not exactly coincide with d i s t r i c t boundaries, 
nine of the fourteen authorities are entirely within the basin, 
three have only small proportions of their population outside the 
basin, of which one drains entirely to the Wear, and only two, 
Consett and Chester le Street Rural D i s t r i c t have a significant 
proportion of their population outside the basin. S t a t i s t i c s relate 
ing to donkestic arrangements were extracted from the census tables, 
and the figures used were 'the provision of a piped tvater supply', 
•a water closet', and 'a fixed bath*. In I96I, 'piped water 
supply' was not used, and 'cold tap' substituted. For the present 
piu*poses, these two terms were regarded as synonymous. In each 
category, a small oroportion of households shared f a c i l i t i e s . I n 
Tov/ Law, for example, 96? households i n 1951 had a piped water supply 
FIG 17 VVATER AMENITIFS 1951 
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but 40 (c jy?) shared t h i s f a c i l i t y vdth their neighbour ( s ) . As 
sharing a f a c i l i t y generally means a reduction i n the amount of 
water consumed^ care should be taken i n interpreting the follovdng 
figures. Because the actual reduction i n consumption due to such 
small amounts of shared f a c i l i t i e s would be small, however, the 
to t a l number of households having access to a f a c i l i t y has been used 
throughout the exercise, thus including households which shared a 
f a c i l i t y . 
D i s t r i c t s have been depicted i n figures 17-19 by the numbers of 
households -^ .-athin their area, using the same method as i n figure 15* 
Contiguity of area has been maintained i n a l l cases, and apparent 
changes i n shape of the d i s t r i c t s are due to changes i n the numbers 
of households within them over the censal periods. The data i s 
set out i n Table 18 and 19-
Rural authorities as such were not necessarily deprived of a 
piped water supply (Fig. 17»)- Although i n 1951 the mean proportion 
of households i n r u r a l d i s t r i c t s vdth a piped water supply was 92m3^ 
and i n urban d i s t r i c t s 96.9^, Lanchester Rural D i s t r i c t , with a 
value of 98.2^ was better endowed than many urban d i s t r i c t s , such 
as Houghton l e Spring, Hetton and Bishop Auckland, Indeed, 
Houghton l e Spring had the largest number of households not supplied 
with water i n the whole basin. This r e f l e c t s the d i f f i c u l t water 
supply situation of those eastern d i s t r i c t s v*iich l i e on the boundary 
FIG 18 WATER AMENITIES 1961 
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of the two major water imdertakings aixi described more f u l l y above. 
Although Weardale, most rural of the rural authorities had only 
74.2? of i t s households supplied with piped water i n 1951* t h i s 
f i ' ^ e should not be given undue weight, as the to t a l nuntoers 
involved are only very small, and oishop Auckland Urban D i s t r i c t , 
vrlth a value of 96.9i7 actually had more houses without a v/ater supply 
than the Weardale area. Two other d i s t r i c t s stand out for special 
mention. The only authority i n both 1951 and 1961 (Fig* 18*) to 
have a l l i t s households supplied with piped water was Tow Law. This 
i s a small authority in both population and the area of i t s d i s t r i c t 
and of course a degree of compactness i s a very great help i n con-
structing a water supply system. This high value, however, i s due 
to i t s special position i n relation to Waskerley reservoir and 
supply system. The f i r s t settlement, on one of the e a r l i e s t water 
mains to be constructed, i t s water sipply was installed i n the 
e a r l i e s t days of the Vf.S.VJ.G. I t seems curious, on the other hand, 
that Durham City, with a water supply company since 1847 should have 
138 households without a piped water supply i n 1951> aLnost twice 
the number of the f a r larger r u r a l d i s t r i c t . This can perhaps be 
attributed to the irge amount of very old property i n the City, and 
the few isolated dvjellings such as the cluster at Old Durham v;hich 
vjere not connected to mains water xmtil recently. Bjy 19o1, t h i s 
r e l a t i v e l y large number had been reduced to 26. 
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By the 1961 census, many of these areal differences i n the 
proportion of piped household supplies had been made s t a t i s t i c a l l y 
i n s i ^ n i f i c ^ j i t , with most authorities having a 9 9 ? household supply 
of piped water, and only '.feardale f a l l i n g markedly below t h i s value 
with a figure of 92.1J8. 
In both 1951 and I96I i t w i l l be seen that water closets are 
essentially for the r e l i e f of urban areas i n the north and e a s t of 
the basin (Figs. 17 and 1 8 ) , While the average proportion of 
households with access to a water closet i s 75% for the basin as a 
vAiole i n 1951> the ru r a l d i s t r i c t s have a value of 805? vrtiile the 
urban d i s t r i c t s have an average of 7 ^ . The apparently anomalous 
situation i s resolved i f the relative positions of the various 
distictSfxre cormared. In the north aid east of the basin the urban 
d i s t r i c t s of Consett, Chester le Street, and Durham, with Hetton 
and Houghton l e Spring lead the way, each v/ith over 90^ of house-
holds having a water closet. The r u r a l d i s t r i c t of the mid-Vfear 
valley, Chester le Street, Durham and Lanchester are close behind 
with a mean value of 8 5 ^ . In the south and west of the basin, 
however, values swiftiy. tumble. To the west, Brandon and % s h o t t l e s 
U.D. has a value of 6 6 . 6 ? , Bishop Auckland 59%, Crook and WiUington 
56? , Spennymoor and Tow Law a mere 3 9 . 2 ? , This would seem 
to r e f l e c t the trends apparent i n the discussion above, to be an 
index of the old and unin?)roved property i n these areas of declining 
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economy. A rapidly decre- sing popxilation precluded the extensive 
co\incil house development which had taken place i n other d i s t r i c t s 
with the corollary, that sub-standard houses had not been replaced 
by convenient dwellings. 
3y 1961, the t o t a l average proportion of households with access 
to a water closet had risen by 18.6J6, but this ti™, rural d i s t r i c t s 
had not shared i n the iraprovemait. Wiilst the urban d i s t r i c t s had 
increased the propoxrtion of households with access to a water closet 
by 21^, the r u r a l d i s t r i c t s had increased by only 12.J!iiS. This large 
figure for the urban d i s t r i c t s i s largely the result of significant 
increases at Spennymoor (AS%), Bishop Auckland ( ^ % ) , Tow Law C yS) 
and Crook and Willington ( iS/.^), i r^ich brought these previously 
deprived areas closer to the basin average of 88$S, with the general 
adoption of water carriage systems. 
Nevertheless, the division between the north eastern areas and 
those to the south and west vAiich could be recognised i n 1951 * was 
s t i l l present i n 1961, although Spennymoor had joined i t s eastern 
neighbours with a value of 936« However, i t i s significant that 
t h i s figure i s s t i l l l e s s than Lanchester Rural D i s t r i c t with a 
value of 94«4^> £bctensive lo c a l authority building, and the 
growing improvement of old cottages, along with the start of what 
has come to be extensive private development i n this pleasant r u r a l 
area close to Durham and l ^ e s i d e are the essential reasons for t h i s 
high value. 
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The proportion of households enjoying the amenity of a fixed 
bath shows a similar situation, with northern and eastern d i s t r i c t s 
enjoying the higher values (Figs. 17 and 18) , Durham M.B. well 
known as a 'middle class island' leads i n both 1951 (70.656) and 
1961 (86,3$S), Three distinct areas stand out. The compact urban 
areas of Durham City, Chester l e Street, and Consett, with Durham 
and Chester r u r a l d i s t r i c t s , and Houston urban d i s t r i c t have the 
h i ^ e s t values i n 1951 ( 5 2 ^ 7 0 ^ ) . The eastern and western fringes 
of t h i s area, Lanchester ru r a l and Hetton urban stand together at 
47^, while the south western d i s t r i c t s are a l l closely grouped at 
around 36%* In 1951^ these l a t t e r areas show a marked deterioration 
of their amenities to the south and west, Jxi 1961 the relative 
situation was nuch the same. Durham M.B. and R.D. with Chester l e 
Street and Consett urban d i s t r i c t a l l have values above 80fS, To 
the north east Houghton le Spring had a value of 74.5>S, Lanchester, 
between Durham and Consett, 76,9%. Again, to the south west values 
f e l l . None of the remaining d i s t r i c t s , except Spennymoor with 66*4^, 
had values larger than 65^, and the average value for these d i s t r i c t s 
i s 60^, 
To examine the total f a c i l i t i e s for each area, the d i s t r i c t s 
were ranked using two sets of data. The f i r s t method used was to 
obtain the mean value of the three f a c i l i t i e s for each area. The 
second method ims to construct a hferarclqr for each f a c i l i t y , and 
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award one point to each d i s t r i c t for each position i n the table, 
the f i r s t to have 14 points, the l a s t to have 1. Of these two 
methods the ^ i ^ s t - proved roost useful. With theseconcC method, 
equal weight was given to each f a c i l i t y , with the result that the 
very slight differences i n the a v a i l a b i l i t y of a piped water supply 
masked the greater differences i n the a v a i l a b i l i t y of the other two 
f a c i l i t i e s . The f^rstL-. method, however, revealed a much clearer 
picture. 
In 1951, the three major urban centres of Durham, Chester l e 
Street and Consett head the table i n that order. These three are 
close together. The neighbouring r u r a l d i s t r i c t s of Durham, 
Chester le Street azKi Lanchester, vnLth the urban areas of Hetton 
and Houghton a l l have values above 77^* Of these, Durham stands 
out as having the largest value of 83^, and r e f l e c t s a very large 
amount of d i s t r i c t authority building. Below these l i e s Brandon 
and Qyshottles U.D. i n a position i n the table not unlike Durham R.D,, 
between two classes. This reflects i t s intermediary position 
between the fringes of the well-provided core of mid-Durham, and the 
deprived western authorities. With many sub-standard miners' 
cottages, Brandon and Bgrshottles also possessed a significant 
minority of d i s t r i c t housing. Bishop Aucklazid (64«1^)> Crook and 
Willington (63.6J6) and Spennymoor (62.356) occupy another d i s t i n c t 
c l a s s , and were the very heart of depressed Vfest Durham. VJith a 
very large proportion of sub-standard housing, a declining: econonor 
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and decreasing population these areas f e l l behind the richer 
authorities to the east where coal mining was re l a t i v e l y prosperous, 
and d i s t r i c t s were not losing considerable amounts of reveniie. 
To the west of these areas l i e s the extensive rural d i s t r i c t s of 
Weardale and the tiny urban d i s t r i c t of Tow Law. Although 
numerically small,accounting for only IS of households within the 
basin, these two authorities with values of 58.3^ and 56.65^ 
respectively, were r e a l l y deprived of basic household amenities. 
Ih Weardale, a barely subsistence econony i n many parts, a rapidly-
declining population, and scattered settlement, made the relative 
costs of providixig these escpensive amenities high, and the d i s t r i c t 
authority, at t h i s t i r e also the water undertaking, relied heavily 
on individual farmers providing and supplying their own water 
arrangements, vdiilst the major villages relied upon somrces provided 
at the turn of the century, and often now inadequate. VJith a small 
demand for d i s t r i c t authority housing, and the absence of house 
in^)rovemenb grants, most households had to be content with only 
basic saxiitaiTy arrangements. 
^y 1961, however, the position had changed s l i g h t l y . "^ 'hrough-
out the \rfiole range of d i s t r i c t s , classes stand out much l e s s readily, 
but certain d i s t r i c t s can with confidence be grouped together. 
Durham City and Durham R.D. had emerged as the best-provided 
for areas. Chester l e Street and Consett U.D«s had values almost 
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as high, a l l with values between 92.7^ and 94*5^* emergance 
of Durham R.D. to t h i s prime position i s significant. Large new 
council estates had been built over the l a s t decade, and the 
expansion of private housing estates on the fringe of Durham City 
were taking place. A l i t t l e below t h i s class two authorities with 
equal values can be seen. Significantly these l i e to the immediate 
north east and north west of Durham, with Lanchester and Hoiighton 
d i s t r i c t s having a value of 90,3^» These two areas are different 
i n character and respresent two different trends. Houghton l e 
Spring U.D. i s a relativelj^ compact authority comprising several 
mining settlements as well as the main nucleus of Houghton i t s e l f . 
Iji^)rovement here i s largely the result of the demolition of sub-
standard miner's houses, and their replacement by council houses. 
Lanchester R.D., however, has shared i n the increase of private 
development of i t s neighbour Durham, Although some slum property 
has been replaced by council houses, many other ru r a l houses have 
been improved as commuter cottages, azsd the d i s t r i c t has witnessed 
a considerable influx of middle class people working i n Durham and 
on Tymslde. Around the fringes of this prosperous nucleus the 
Hetton and Spennymoor urban and the Chester r u r a l d i s t r i c t s have 
a mean value of 86*9^, and ^ i l e not exhibiting the high standards 
of the former authorities have shared i n the general improvements 
of the middle Wear valley. 
FIG 19 WATER AMENITIES 1966 
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Crook and WiUington and Brandon and Qyshottles d i s t r i c t s 
stretch out westwards from Durham, and with values of B2.lS and 
B2mS% can be considered one class. lake Hetton and Houghton l e 
Spring, much old property has been replaced but t h i s i s s t i l l an 
area of decreasing population. The d i s t r i c t authorities lack much 
of the impetus and revenue of their eastern neighbour, and although 
improvement had been carried on at a r e l a t i v e l y q'lick rate i n Crook 
and Willington there was much to catch up on and fewer resources 
from yttiich to build. Bishop Auckland stands near to the values 
of these authorities with a value of 80 .1^, but l i k e i t s northern 
neighbour, Spennymoor, stands a l i t t l e separate. Neither of these 
d i s t r i c t s had many water amenities i n 1931^ but have improvements 
of 39*8^ and 44.95? respectively over the inter-censal pezlod. 
Spennymoor enjoys a closer proximity to the mid-Durham corridor i n 
which a degree of economic escpansion has been maintained throughout 
the period, and i t s si^)erior position to Bishop Auckland, along with 
the inferior position i n the hierarchy of the two most westerly 
d i s t r i c t s . Tow Law and Weardale, further suggests the rapidly inr-
creasing v.ater demand of mid-Durham, as conpared with the remoter 
d i s t r i c t s of the west. 
Within the l i m i t s of a 10^ sample, the 1966 Census provides a 
useful check on the trends evident in the f u l l surveys of 1951 and 
1961. As the census did not enquire i f there was a piped water 
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supply or cold tap i n the house, i t i s not possible to detect l a t h e r 
there are s t i l l significant nunibers of households within the basin 
without a domestic water supply. I t i s probable, i n fact, that 
there are very few such households within the basin. I t i s 
apparent, moreover, that considerable strides have been made to 
extend water systems to include a hot supply, and t h i s inevitably 
means an increase i n domestic con8Uii9)tion. The mean nuniber of 
housholds within the basin possessing a hot tap increased from 7 8 , 9 ^ 
to an estimated 8 9 . 3 ^ over the period 1961-1966, I f the proportion 
of households with a hot tap i n 1961 i s compared with those 
estimated i n 1966 i t w i l l be seen (Table 2 0 ) that i n seven out of 
the fourteen cases, the relative increase i n hot water systems were 
exactly the same as the relative position of the d i s t r i c t i n 1961. 
Thus Tow Law, the d i s t r i c t ^dth the lowest value i n 1961 made the 
largest increase of a l l fourteen d i s t r i c t s , Chester l e Street U .D , , 
the second d i s t r i c t i n I96I made the second least proportion of 
improvement by 1966. This result i s only to be expected. As a 
greater proportion of houses have a hot water system, then there 
are fewer in^ovements to be made. The spread of values i n the 
1961 census was 33*^%t but by 1966 i t was only 19.856, and thus there 
i s a general levelling up throughout the basin. The relative 
differences between the authorities, however, remains basically the 
same. The most adequately provided d i s t r i c t s remain i n the Tnijddle 
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Vfear valley, with Chester l e Street urban and rin^al d i s t r i c t s , 
Hetton and Houghton urban d i s t r i c t s and Durham City and rural 
d i s t r i c t a l l having more than 92^ of their households with hot 
water systems, while the depressed areas to the west, Brandon and 
Byshottles, Crook and Willington, Bishop Auckland, Tow Law and 
V/eardale a l l having l e s s than 83%* 
As with hot water systems, the period 1961-66 saw a general 
levelling up of the nuinbers of baths within the basin. The spread 
of values i n 1966 was only 25.2^ compared with 3 4 . 1 ^ i n 1966, iiAiile 
the mean proportion of houses within the basin ^ i c h possessed a 
fixed bath had risen from 70.8S6 to 80.9S6 over the same period. As 
t h i s i s a r i s e only sl i g h t l y l e s s than the r i s e i n the same period 
of the nuriber of hot water systems, i t might be thought that there 
was a close connection between the in s t a l l a t i o n of a fixed bath and 
a hot water system, but ^ e n the figures are broken down into 
d i s t r i c t s , t his close t a l l y does not necessarily apply. Thus, 
although 70 new baths were fixed i n Tow Law over the period 1961-66, 
no l e s s than 206 hot 7:ater systems were installed i n the same period, 
while i n Durham City, 2m5% baths were installed than hot water 
systems, and i n Hotighton l e Spring 6 .3^ . As i t i s unlikely that a 
new bath would be installed without a hot water system, this siiggests 
at once the fact that there were a larger nuzriber of house in^jrovements 
undertaken i n Hoiaghton l e Spring than Durham, \diere most of the new 
baths and hot water systems are representated by new housing, -v^tiile 
the low number of baths installed at Tow Law con?)ared with the large 
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nimiber of hot water systems ecphasises the unfavourable position 
of i^e town, not only i n i t s inadequate provision of water amenities, 
but also i n the inadequate rate at which i t i s having these 
amenities extended. The figures for 1966, therefore, f a l l into 
the by now predictable pattern of the middle Wear valley having 
the largest values, and the le s s prosperous old mining conmiunities 
of the west the lowest values, ^ i l e those areas fringing the 
r e l a t i v e l y prosperous mid'-Durham corridor have middle values. 
£(7 1966, only a very small proportion of households ware not 
provided with a water closet, axid as the census was only a ICJE 
sample, the ^ n a l l numbers involved were not sufficiently significant 
to be regarded as rel i a b l e . No r e a l indication, therefore, can be 
given of the small areal differences existing at this time. I t 
w i l l be sufficient to say, therefore, that the remote areas of the 
uplaXKL west had fewer water closets per household than the more 
prosperous areas of mid-Durham. 
I t w i l l be apparent that Ti*iile i n the e a r l i e r phases of the 
water supply industry the provision of water amenities was intimately 
related to the a b i l i t y of the water undertaking to provide water, 
once water supplies were distributed to the whol« basin, the 
extension and development of water f a c i l i t i e s i s essentially con-
nected with the standard of l i v i n g and the general prosperity of an 
area. I t was unforttinate that the greatest increase i n water demand 
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should cons from that area which l i e s on the fringes of the D.C.W.B. 
and the S. & S.S.Vf.C. statutory areas, and where supply was most 
d i f f i c u l t . The construction of the Derwent reservoir, however, a 
f a c i l i t y shared by both undertakings, has solved the immediate 
problems of the two undertakings, but because the area of economic 
expansion within the basin l i e s neither near the pluvious uplands 
of the west nor the permeable aquifers of the east, then the niajor 
water supplies have had to be i n ^ r t e d from a neighbouring catchment. 
Water Movements 
What, then, are the physical ii]^>lications of the water supply 
system which has grown up within the basin? Reservoir abstraction 
and supply figures are available for the period after 1902 (Fig* 16} 
but because of the evolution of the distidbution system, calculations 
regarding water supply within the Wear basin alone, i s particiilarly 
d i f f i c u l t * In the period before the introduction of water from 
Derwent reservoir, only water from the Waskerley reservoir was both 
raised and distributed within the basin. Water from the Tunstall 
reservoir was fed into the southern part of the basin and over the 
watershed into the Tees basin, while irater from the Derwent passed 
through Hbn^ H i l l f i l t e r s was introduced into the northern area of 
supply, formerly undertaken by the C.W.C. After the construction 
of the Bumhope pipeline i n 1924, water was brought fl*om the Wear 
basin and pun^d into the northern area although water was 
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occasionally puc^d from Waskerley to Sndddy Shaw as the need arose 
from 1889. With the introduction of the Mainsforth supply works 
i n 1941> water from the Tees basin was introduced into the south 
eastern part of the basin^ supplementing the water from the Waskerley 
bum i n the Shildon-Newton Aycliffe area. On the con$>letion of 
the Derwent reservoir, water from the Hyne basin has been introduced 
into the three distribution systems• This present i s a time of 
daily flu3C and change* The Derwent reservoir could supply the ^ o l e 
of the present D.C.W.B. area, and i t s exact role over the immediate 
future i s not yet decided. Thus l i t t l e can be said about the 
present position. 
Because the old co2z^>anies> and to a lesser extent the D.C.W.B. 
adopted no policy of metering their distribution mains i n any 
systematic manner, very few meters have been installed, none have 
long runs, and a considerable proportion of them record flow both 
ways through the same pipe according to presstire conditions. Thus 
i t i s d i f f i c u l t to estimate water movements within and about the 
basin, and to estimate i t s role i n supplying i t s e l f and other areas. 
In 1965, however, the existing series of meters began to be 
supplemented by a number of new ones, and for the period immediately 
before the introduction of Derwent water i n 1967 i t i s possible to 
give an indication of the movements of water within the basin, but 
i t should be realised that the figures used are only estimates and 
reveal significant gaps i n the knowledge of how the water i s actually 
distributed. 
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The distribution systems operated within the basin and the 
D.C.W-B. statutory area are shown i n Figure 20, 
Northern Zone (Figure 21) 
This i s at once the most coioplicated distribution system, and 
the least satisfactorily metered. Although only part of this zone 
l i e s within the basin, i t i s d i f f i c i a l t to isolate aiQr section of 
the system, as water can flow i n msxx^ WSQTS through the system, 
depending upon pressure conditions. Only two meters can be used 
which record water, the majority of tdiich stays within the VJear 
basin, at VJhitehill and Leadgate. In 1966, an average of 
1>383*000 g.p.d. was passed dovm the Browney valley from ^ JhitehiU^^ ^  
to the Lanchester azid Burnhope areas, and ultimately to South !i)or 
Service Reservoir (SJl.) At the same time, 493*000 g.p.d. 
passed through Leadgate losing 110,000 g.p.d. to Lanchester and 
the Browney via Ibiden Law and the remainder feeding into the 
South !-bor S.R. feeding part of the southern half of the 
Twizell cptchment, then passing on to the Sacristan S.R. and 
Chester le Street, drained directly to the Wear. However, water 
also flowed into the area via the Flint H i l l S.R. and the Loud 
S.E. on which there are no meters, and which also feed part of the 
Team valley. Thus for t h i s northern zone i t i s only possible to 
say that a minimum of 1,876,000 g.p.d. was passed from the Derwent 
basin into the Vfear basin, and note that the inadequate system of 
metering precludes aiqr satisfactory examination of the distribution 
of water. 
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Central Zonm (Figure 22 ) 
This zone l i e s entirely within the Wear basin. In 1966 the 
Waskerley f i l t e r s passed an average of approximately 3j577>000 g.p.d. 
(Qj- High Stoop ^ ^ - j puii5)ing station l i f t e d 15,000 g.p.d. into 
Saltersgate S.R. for distribution along the Butsfield and Plantation 
mains, drained ultimately to the Browney, along with most of the 
30,000 g.p.d. passed along the Siafcley main (^Q)* although some of 
this water passed to the scattered farmsteads at the head of the 
Hedleyhope Bum, and so drained to the Deemess. At Tow Law ^ ^-^y 
55,000 g.p.d. was distributed to the urban d i s t r i c t (at 22.5 g.p.d. 
reflecting the general lack of water amenities of this reniote 
township) w:dch drained awa^ y to the Wear by way of the House slop 
beck* The Crook valley was fed by tws pipes. Crook and B i l l y Row 
S.R. with 200,000 g.p.d, ^^g) ^  HelMngton Row taking a further 
20,000 g.p.d. ^ ^2 ) i'bunt Pleasant SJI-, a l l of this 220,000 g.p.d. 
draining to the v;ear through Wadsworth disposal works. 
At Ibunt Pleasant S.R. a 12" high pressure main ^^ ^ ^ ^ j delivered 
approximately 1,250,000 g.p.d. to the scattered mining communities 
between Esh Winning and Kimble sworth, with a i ^ surplus passing to 
Lumley aid the Raintons, supplementing water distributed through the 
Stockley Fell S.R. and Durham. From !i>unt Pleasant 20,000 g.p.d. 
was delivered to Wilks H i l l B.R. ^ ^ ^ j for distribution to the southern 
part of Lanchester village, and draining to the Browney by the 
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Lanchester S.D.W., 720^000 g.p.d. was passed through Quebec ^^i^^^ 
leaving 520,000 g.p.d. taken by Esh Winning and Vfeterhouses, 
draining into the Deemess by the 3sh Winning Joint S.D.Vf. Of the 
720,000 g.p.d. passed through Quebec 10,000 g.p.d. were used by 
Esh ^^ ^^  and Quebec villages, Quebec draining to the Ksh Joint Works 
and the Deerness, and Esh into the Browney Msdn ^ stem. A further 
90,000 g.p.d. was distributed i n Langley Park ^ ^ ^ j and draining 
through the same source to the Browney and 350,000 g.p.d. passed 
on to Auton Stile S.li:. ^^^y The remaining 250,000 g.p.d. was 
passed ^^Q) Witton Gilbert, draining into the Browney, and 
then Sacristan and Kimble sworth, draining to the Wear by the South 
and Black Dene Burns. 
Approximately 2 ,000,000 g.p.d. passed through Stocklev Fell 
S.n. ^ 2 1 } ' 20,000 g.p.d. was delivered to Oakenshaw and the Jobs 
H i l l d i s t r i c t s of Willington, draining to the l.-ear ( 2 2 ) ' ^ 
further 120,000 g.p.d. ^ ^^ ^ was distributed en route 1 ^ a main along 
the A69O from Brancepeth to Langley ^ o r , the Brancepeth supplies 
draining into the Stockley Beck and the r emainder to the Browney 
I'£ain drainage scheme. 450,000 g.p.d. was delivered to the 
tfountjoy S.R. ^24) distribution to Shincliffe village ^ ^5 ) 
draining to the Wear and the southern part of Durham City ^ ^5 ) south 
and east of the meander, including some of the colleges of the 
Uoiversity. (The presence of large numbers of undergraduates during 
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term time increases the demand on Idountjoy S.R. by up to 100,000 g.p.d.) 
The remaining part of Durham City was served from the Auton Stile S.R. 
T f ^ i c h received 700,000 g.p.d. from the Stockley F e l l pipe ( 3 7 ) * 
gave i t a t o t a l daily intake of 1,050,000 g.p.d. Of this 
160,000 g.p.d. was distributed to Broom, Ushaw M^ or and the higher 
parts of Brandon ^23)' draining to the Browney by the Browney 
^fain scheme, the remaining 890,000 g.p.d. ^^9) distributed 
to Bearpark, also on the Browney Ilain, and the City of Durham, 
draining to the Wear through the Barlwrs Haugh S.D.W. The remain-
ing 600,000 g.p.d. was distributed to the east of Durham ^ ^Q^^ 
along the Rainton (^j-^y Pittington ^^2) Sherburn ^^ ^^  ^sterns, 
draining to the V^ ear by way of the Old Durham Beck. 
Southern Zone (Figure 23) 
This coii^)licated zone was supplied from no less than five sources 
i n 1966, Tunstall f i l t e r s , passing water from the Waskerley Burn, 
Liiainsf orth Supply Works pun5>ing colliery water into the south east 
of the system, springs and wells supplying the south west of the 
region at the head of the Gaunless valley, an additional Weardale 
supply from the S. & S.S.v:.C. main from Bumhope to Stony Gate, and 
the West IILlls Supply Works irtiich l i f t e d water from the Wear to 
Bishop Auckland. 
The supply from, springs at the head of the Gaunless provides 
an estimated 60 ,000 g.p.d. ^  for the scattered farmsteads and 
i . Hydrological Survey, 1965 
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villages of Barnard Castle R.D., and remains within the Gaunless 
catchment. The supply from the Burnhope ^^ ^^  pipe varied 
according to demand, but c 750,000 g.p.d. was passed into the 
general distribution system at Toft H i l l ( ^6 ) * ^^^^ water 
would find i t s way into the Shildon area and the Tees. Only under 
exceptional circumstances did Mainsforth water penetrate the 
Wiear basin, >Aien a small amount would be passed by way of Trimdon ^ ^^ ^ 
and Quarrington SJt. ^^ ^^  into the Croxdale Beck i^stem. 500,000 g.p.d. 
were abstracted at West Hills ^^ ^^  supply works, and returned to the 
river through Vinovium disposal works a mile or so downstream. 
In 1966, approximately 2 ,900,000 g.p.d. was passed through 
Tunstall ^J^Q^ f i l t e r s . Of this 60,000 g.p.d. was supplied to 
Wolsingham town ^^^^  ^  and passed into the Wear half a mile below the 
confluence of the Wear and Waskerley bum. At Howden ib Wear ^ .^^ ^ 
950,000 g.p.d. were passed over the river to Witton Park ^j^'^y 
South Church and Shildon ^^^^y known what quantity 
of water was used by any of these places. Another main carried 
water from Howden le Wear to Beechbum S.R. ^j^y 1 ,600,000 g.p.d. 
was taken by the Hunwick ^j^^^ pipe leaving approximately 250,000 g.p.d. 
for distribution around Bishop Auckland ( ^ ^ j ^ Toronto ^^ ^^  and Pielden 
Bridge (^Q)* supply was not metered. Of the 1 ,600,000 g.p.d. 
talcen from Beechbum by the Hunwick main, 190,000 g.p.d. was passed 
along the Suniqrbrow and Willington branch ^ to drain into the Wear 
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at Sunnybrow and WiUington S.D.V;. I t i s not known how much was 
consumed at l^ewfleld ^^^y but at Byers Green ^^^y 17,000 g.p.d. 
was abstracted to drain directly into the Vfear by a small tributary, 
and a further 3,000 g.p.d. was delivered to Page Bank ^ ^^j. 
Unfortiuiately, i t i s not known how much water was conisumed by 
SpenrQnnoor ^^y an<^  drained to the Wear by Tudhoe l o l l disposal 
works and the Valley Bum, but as 445,000 g.p.d. was unaccounted for 
between Beechburn and the main pipes out of the town, i t i s probable 
that the large majority of this water vra.s delivered to SpennyTnoor, 
only Hunwick and Newfields, quite small villages, being en route. 
Distribution to the north east of Spennymoor i s uncertain, the only 
meter at Garden House ^^ ^^  recording 325,000 g.p.d, passed along the 
Great North Road to Hett ^ ^ ^ j and Croxdale ( j g j , and along the B629 
to Thinford (^^<^y Bowbum ^^QJ and the Cornforth ^^ ^^  and Coxhoe ^ ^ ^ j 
d i s t r i c t s , draining into the Croxdale Beck system, and a l i t t l e 
passing to Si i n c l i f f e Colliery ^g^^ and Bank Top, draining to the 
Old Durham Beck. From Garden House, a second pipe delivered 195,000 g.p.d 
to the Spennymoor trading estates draining to the Tudhoe i d l l 
S.D.V/. and the Valley Bum, and a further 130,000 g.p.d. to the 
Ferryhill S.R. ^^ ^^  a few hundred yards from the watershed with the 
Tees. Virtually a l l of this water i s lost to -Uie Wear basin, 
draining down the Permian escarpment ultimately to the Tees. A 
further 350,000 g.p.d. was carried fron I«isrrington Lane ^ ^ ^ j to the 
Coundon (^(^jy Westerton ^(^y Leasingthome ^ g ^ j , ^ s t Chilton ^^ ^^  
and the Dean Bank ^^ ^^  areas. I t i s not known how much of thi s was 
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distributed to each of these villages, but as Leasingthome azid 
MLddlestone ^1^2)' althoug|h out of the Wear basin are drained into 
the Vinovium S.D.W., and both Coundon and Westerton are within the 
Vinovium drainage system, only that water distz*ibuted to Dean Bank, 
Kirk Iferrington and West Chilton was lost to the Wear basin. 
Epilogue 
Although the construction of the Derwent reservoir has meant 
that the immediate water demand i n the Wear basin i s more than 
adequately met, on a wider scale i t i s estimated that T^ n^ leside and 
Coxmby Durham, excluding Teeside w i l l suffer a de f i c i t of 29 m.g.d. 
by 19d1, iidiile Teeside w i l l have a massive d e f i c i t of 50.4 m.g.d. 
The area served by the D.C.V/.B., however, w i l l s t i l l have a modest 
surplusji^. I t i s plain, therefore, that extra water supplies w i l l 
have to be found i n the immediate future. I t i s already proposed 
that 10 m.g.d. should be taken out of the Wear a l i t t l e above 
Chester le Street by the S. & S.S.W.C., but th i s is a small amount 
conq>ared with the potential that i s available i n the V[ear catchment. 
Ih 1961 i t was estimated thr.t a series of 11 conventional reservoirs 
could be placed within the Wear catchment (Fig. 24) which would 
yield a t o t a l of 76 .1 m.g.d. Alternatively, a regulating reservoir 
covHd be established at I^ddlehope, for the abstraction of water 
from the Wear at Bishop Auckland, which would yield 37 m.g.d. 
i. Interim Report on Water Resources i n the North, H.il.S.O., 
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A l l t h i s , of course, would be achieved at a price, and i t seems 
probable that a more appropriate na^ of providing the extra supplies 
needed i n the future would be by way of an aqueduct from the Solway 
or Lake District to Tymslde, with a further aqueduct along the 
line of the present A.I. to Teeside. This would s t i l l leave the 
Wear catchment cmsiderably under-er:^)loyed, and i t i s l i k e l y that 
additional storage capacity w i l l be established i n the near future 
on a major tributary of the Wear. 
CHAPTER XI 239. 
Recreational Use of the River 
Fishing 
E|y far the most extensive recreational use of the Wear i s for 
angling, and although the quality of plant and animal l i f e i n the 
river declined considerably i n the period 1850-1950, angling re-
mained a popular sport with miners glad to escape from the close 
confines of the p i t to the solitary pleasures of a rural stream. 
In 1360, William Henderson reported that 'The wealthier classes 
subscribe to the (Wear Fishery) Association, but we leave the 
management to the hands of the working men, because they coiild more 
effectively carry out operations against poachers'^. Althoigh the 
gentlemanly fishery associations were disbanded during the 1870's 
angling continued i n unpolluted waters. 
Fishing for both pleasin*e and p r o f i t has been practised i n the 
Wear from the earliest recorded times. The place name Kepier would 
seem to denote a fis h lock or fishery dam, and although i t does not 
occur u n t i l the thirteenth century, i t i s known that fisheries were 
established on the river at various points i n the twelfth century. 
The presence of two monastic houses on the river stimulated the 
demand for fish of a l l kinds for ds^s and seasons of abstinence, 
and of course f i s h was a common food of lay folk at this time. 
Fisheries were established at Finchale (c 1120), Lumley ( 1183), 
T . H.c. m i l . 1861, 465. 
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Cocken (e 1260) and at Kepler and Durtiam. With so many dams 
across the river i t seems swprisiz^ that migratory fish ascended 
the river i n sufficient nunbers to maintain the Wear as a migratory 
river, but despite the dans the fi s h ascended the river at tiii»s of 
flood and both brown trout, and migratory trout and salmon were 
caught. There i s no doubt that private fishing was also carried 
out, and Surtees^ suggests that the celebrated folk legend of the 
•Laxnbton Worm' i s essentially a warning against the evils attendant 
on fishing on the Sabbath. 
A considerable body of material i s to be found i n the account 
r o l l s of both monastic houses on the river regarding their fisheries, 
but i t i s sufficient here to quote Greenwell's abstraction from the 
Flnchale r o l l s . 'A monastic community lived to a very great extent 
upon f i s h . Therefore lahat they sold i s over and above what they 
used themselves. I j i 134d they sold salmon to the value of £ 9 . 1 2 . 8 . 
( i h that day a b u l l and three cows were purchased for £ 1 . 1 2 . 0 . ) 
In 135d from their fishery they received £ 1 1 . 2 . 1 . and three years 
afterwards £ 1 2 . 5 . 4 . In 1437 they sold £5's worth of salmon, i n 
1438 £16 , and i n 1439 £39 .6 .8 .'s worth. In 1532, 550 fresh salmon 
were brought from the various fisheries by the Convent. They seem 
to have bought fl^esh salmon every month except January'^. I t Is 
worth noting that although salmon were caught i n the Wear by a l l the 
1* Surtees, H , 171. 
11. H.C. m i l , 1861, 477. 
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fisheries, both houses expended considerable sums of money i n buying 
salmon and bringing them from the Tym, the Yorkshire Ouse and 
Deirwsnt and the sea at Shields. I t would seem possible that the 
V:ear never supported a considerable salmon population perhaps by 
virtue of the many dams on the river, and the netting that was 
carried out at Wearmouth, but certainly when conditions i n the river 
began to deteriorate i n the early nineteenth century, the true salmon 
was the f i r s t f i s h to disappear. In I 8 4 5 j f i s h caught at Lumley 
were said to be •exceedingly fine i n both size and quality ... 
Salmon from 20-30 lbs each have been caught here >Aiich at their f i r s t 
coming are sold as high as 3 / ^ per l b . , but during the season about 
l/- a l b . i s the usual price. The trout fetch 4ci. to 1 / - a l b . and 
they are a l l sold about home excepting a f ev; which go to Newcastle 
when they reach the former price Bjy 1854* however, the la s t 
fisherman at Lumley reported did not get a very large quantity 
of salmon .•• they were very scarce towards the end (1854)^ we 
might k i l l 30 or 40 trout to one salmon ... We used to get a great 
max^ more b u l l trout than salmon trout, the average of our salmon 
trout ran about 2 | lbs. and were better than the b u l l trout, and I 
did not s e l l them at a l l . I used to salt them down u n t i l I got a 
quantity to send away to the towns i n the neighbourhood*^^. ^y 
i . L./^IB/40. 
i i . H.C. XXIII, 1861, 476. 
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1862 i t was reported that 'there i s no salmon proper now i n the 
VJear'^. 
After the dissolution of the monastic cocununities, only the 
fishery at Lumley was kept up, and was worked u n t i l 1354^ although 
i n i t s l a t e r ds^rs i t was valued more for i t s scenic function than 
for i t s f i s h * Held by the Bishop^ i t was leased to the Lumleys 
of Lumley Castle i n ^ 553^^ i n vdaose fajidJy i t reiaained u n t i l i t s 
abandonment* Situated on the Wear iznmediately below the castle, 
the fishery consisted of a dam across the r i v e r , f i r s t made of 
brushwood, and l a t e r of stone, * i t s original construction so very 
bold and as I esteem i t unsafe, that i t surprises me how i t has 
stood for so long'^^^, \diich except i n times of flood prevented the 
f i s h passing upstream so that they could be cayght with drag r»ts 
and boats, or driven up the Lumley Park Burn and caught i n i t s soon 
constricted channel. Although the fishery survived well into the 
period of systematic book keeping, i t s value i s difficxilt to assess 
as u n t i l 1808 i t was always l e t with the tenancy of Lumley Forge. 
Fines paid on the renewal of the lease from the Bishop provide a 
rough index of the prosperity of the concern, with £10 being paid 
i n 1775^^* £25 i n 1789^ and £54 i n 1803^^. A valuation made i n 
1817 notes that 'The fishing has for some years not been productive. 
i . H.C. XK, 1862, 341. 
i i . Surtees, I I , 137* 
i i i . John aaeaton i n L./dJ^CAo/Sb. 
i v . C.Q./B.E.S. 186061. 
V* ibid 55401. 
v i . i b i d 55403. 
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and Lord Scarbroiigh and his tenants has been at great expense i n 
repairing the dam. The Fishery worth £73.5.0.^. 1826, 
however^ £80 p,a. paid for the fishery 'made good p r o f i t b u t by 
1832 another episcopal survey places the value of the fishery at 
£3*- P-*»j[ii ^  ^ i t had f a l l e n to £25 p.a. The fluctuat-
ions i n the value of the property can be attributed to two factors ^  
the general r i s e i n prices that occured from 1750-1810^ and the 
gradual decline i n the numbers of f i s h caught. As food prices rose 
then the value of the f i s h obviously increased, but after the turn 
of the century i t i s l i k e l y that large nuinbers of migratory f i s h 
-were driven out of their spawning ground by lead mining, ^ i c h along 
-with the decline i n food prices after the end of the Napoleonic -wars 
resulted i n the diminishing va^ .ue of the Fishery. 
By the 1d30's the population along the banks of the river vras 
rapidly increasing and fishing was inuch i n demand. Ibfortunately, 
due to the increased efficiency of fishing at Luxiley, consequent 
on the declining nirnbers of f i s h i n the r i v e r , few migratory f i s h 
were finding their way upstream. I t was noted i n 1861 that 'with 
the exceiDtion of the winter of 1820 wher the highest portion of the 
da^i was washed away by a great flood, there i s no distinct record 
of any salmon i n the V/ear; whilst the aam was down, the river 
i . CC./il.C.lI. 11/41 i i . H.C. m i l , 1861, U6B 
i i i . C.C./h.C.M. 10/165 
i v . L./BiS5/40 
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was f i l l e d with salmon of a large s i z e ' ^ . The new coal owners 
took rsp the cause of free angling, *the public being deprived of the 
delightful and innocent recreation of the Cast for Salnon as well 
as a great loss from a pecuniary point of view to a l l classes by 
being deprived of Salmon from the Wear as a substitute for other 
food'^^. A fishery association was formed i n 1848, and as a result 
of much agitation Bishop £bltby was persuaded not to renew 
Lord Scarbrough's lease, and the Lumley Fishery was abandoned i n 
1854. 
Over the following fifteen years, however, the quality of the 
river declined, and for the following seventy years the Wear ceased 
to be a fishing r i v e r of any significance. Although migratory 
trout never l e f t the r i v e r , their numbers were dra s t i c a l l y reduced, 
and the dominant f i s h i n the r i v e r wex>e the few brown trout that 
remained i n unpolluted stretches of a few watercourses. Angling, 
however, although for meagre game, remained popular, and especially 
during the years of economic depression, the angling societies did 
much to alleviate the boredom of years of unemployment, and a nuznber 
of l o c a l societies owe their existence to the inter*-war depression. 
After 1945J however, the condition of watercourses began to 
inwove, and f i s h l i f e increased. Sewage disposal systems were 
i . H.C. X X I I I , 1861, 4 6 5 . 
i i . C.C./b.E.S./57332. 
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made more e f f i c i e n t , many c o l l i e r i e s were closed and by-product 
plants abandoned, and on the constilution of a r i v e r board for the 
Wear and Tees i n 1952 a closer watch was kept on the condition of 
watercourses i n the basin. As f i s h l i f e increased, then angling 
became more enjoyable, and i t s popularity soared. In 1 9 5 ^ 3 a t o t a l 
of 4>416 annual licenses were issued for the Wear and Tees area. 
This had doubled by 1959, and by 1965 hari reached a t o t a l of 14,058, 
of which 5,301 were youngsters under the age of sixteen. Ibaaj 
angling societies were fonnad, especially i n the mining d i s t r i c t s 
of the middle \Jear valley (Fig. 2$), and indeed, on the eleven mile 
stretch of river between Escomb and Cixnodale, over 1,000 rods were 
played i n 1967* 
The l o c a l societies vary I n size fz*om about 40 to as many as 450 
menbers, and usually have some residence qualification attax^hed to 
their menibership. They f i s h l o c a l waterv but a few, such as 
Durham City Angling Club have coarse fishixig on brickyard ponds 
to supplement the fine fishing they have on the r i v e r i t s e l f . Other 
clubs have occasional outings to the Tees for coarse fishing, while 
the Ramshaw and Svenwood club have rights on the Greta for small 
wild trout, axid venture as far as Scotland for gams fishing. Mamy 
of the clubs have annual re-stocking programmes, and have made no 
gmaii contribution to the iiiQ>rovement i n the quality of watercourses 
by their continued representations to local authorities and the 
National Coal Board on repeated severe pollutions. Due to the dubs* 
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re<-stocking and that of the Wear and Tees River Board, and their 
successors the Northumbrian River Authority, not only brown trout, 
but also migratory trout are increasing rapidly i n the ri v e r . In 
1956, 30,000 salmon eyed ova were planted i n the Bollihope Bin^i by 
the wear and Tees Iliver Board as the start of a planting programme 
i n an attempt to re-establish a salmon run i n the ri v e r . Occasional 
salmon have been seen i n the ri v e r over the l a s t two seasons, but 
the f r u i t s of the planting programme have not been so plentiful as, 
perhaps, i t was hoped^ Nevertheless, with continued improvements 
i n the quality of the water, there i s l i t t l e doubt that the V^ear i s 
going to become a fishing river of some note, and w i l l In the future 
be able to make a significant contribution to the enrichment of the 
quality of l i f e available i n the North East as a whole. 
Boating 
Pleasure boating has a rela t i v e l y long history on the r i v e r at 
Durham, where the Abbey Weir maintains a depth of water sufficient 
for small boats for almost two miles. Nathaniel Crewe, Bishop of 
Durham 1647-1725, maintained a gondola on the r i v e r for pleasure 
outings, and annual celebrations to mark the victory at Waterloo 
included a procession of boats as the highlight of the f e s t i v i t i e s . 
Annual rowing regattas were inaugurated i n 1834 as part of the 
Waterloo celebrations, with races betvjeen the University, >riiose 
undergradwtes had just consisted their f i r s t session, and a crew 
raised by the Sheriff of the county. The azmual regatta, the 
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presence of the university and a boys* public school fostered the 
development of competitive rowing at Durham, u n t i l i t i s estimated 
that 350 oarsmen (and women) using some 50 or so boats regularly use 
the Wear for conQsetitive rowing. The a nual regatta, f i r s t i n the 
country, and s t i l l held near the original Waterloo day (I8bh June) 
now attracts crews from throughout northern England and Scotland, 
and i s a major two-day holiday for the town, a l t h o u ^ this i s not 
now so much observed as i n former years* 
Pleasure boating i s also practised on the r i v e r at Durham. Some 
86 boats, including punts, patronised mainly by members of the 
university, s k i f f s and rowing boats are hired from a boathouse at 
Elvet Bridge, and a inotor launch also plies during the season ^ i c h 
l a s t s from Easter u n t i l mid-October. The boathouse was established 
i n 1884, when there was already a small boat-repair wrkshop on the 
si t e , and the owner now employs a f u l l time staff of three men, iidio 
are mainly concerned with the repair of racing boats for the area 
served by Durham Regatta, and a part time staff of f i v e , ndxo work 
on the hiring of boats during the sumcBr months. 
I t oiight to be menticxned here that 30 boats are hired at Chester 
le Street, where there i s also a racing club and a small regatta. 
Canoeing has also developed as a popular sport over the past ten years, 
and clubs are established at Chester l e Street and Durban. 
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Other Recreational Uses 
The attraction of water bodies i n general, and r i v e r s i n particular 
as a focus for recreation i s well known. Not only active pursuits 
such as rowing and fishing, but also the pleasure of walking or 
s i t t i n g by a river i s amply demonstrated at Durham on any sunny week-
end. Here, the banks are flanlced by public promenades, and are 
j u s t i f i a b l y popular. As v i r t u a l l y the indiole length of the r i v e r 
passes through r e l a t i v e l y unspoiled countryside, some of which, such 
as that between Croxdale and Lumley i s of a high order, yet within 
very easy distance of the large centres of population on Tyneside, 
Wearside and east Durham, the recreational potential of the r i v e r i s 
plainly enormous. Because of the g l a c i a l azid post-glacial history 
of the r i v e r , i t flows either i n the VJash i^ere there was l i t t l e 
incentive to nining except between Witton Park and Page Bank, or i n 
the constricted gorge to the north of Durham City. Thus the river 
forms a meandering corridor of ru r a l seclusion, of varying widths, 
but almost aliiiys of attractive dtiarm* Thus, although the flood 
plain i s up to a mile wide at High Houghall, i t presents a broad 
pastoral vale bounded by tree-covered bluffs, while the narrow gorge 
between Kepier and Finchale i s perhaps only 400 yards wide, but 
200* deep, an incision which makes i t apparently far-removed from 
the hapless nineteenth century c o l l i e r y villages and twentieth 
century suburbs >diich flank i t above. Thus, not a thousand yards 
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from the c o l l i e r y village of Rainton, l i e National Trust woodland| 
and a riparian scene of modest beauty. However, not a l l the 
pleasant stretches of the river l i e within the coalfields, and the 
t h i r t y miles stretch of water above Wit ton Park, penetrates to the 
heart of the Pennine uplands, and offers the potential for extensive 
recreational activity, with the p o s s i b i l i t y of more intensive pursuits 
at a few selected points. 
However, to open the river to recreational use demands the 
creation of public rights. For instance, a series of footpaths 
along the right bank of the river provide a fine walk through some 
of the remotest stretches of the r i v e r , but sections of the path 
are not public rights of way. I t i s in circumstances such as these 
that the Country Parks, proposed to be set up bj County Councils 
i n the Countryside B i l l at t h i s moment before Parliament, w i l l be 
most useful. In anticipation of the proposed Act, the Durham 
County Council have already undertaken certain studies toirards the 
creation of a country park at K i l l hope on the highest tributary of 
the Wear, where the disused and restored crushing m i l l at P^k Level 
i s to form the focus of an open area i n the midst of forestry 
commission development. On a more extensive scale, the Planning 
Authority are at present considering the formation of a country park 
corridor along the Wear from Bishop Auckland to the tideway. 
Certain s i t e s would be developed as intensive recreational areas, 
leaving the remaining stretches for more solitary pursuits. The 
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presence of the pictiuresque ruins of Finchale Abbey i n a particularly 
attractive setting by the river has already promoted the establishment 
of a caravan s i t e , although planning permission has been refused to 
extend t h i s popular si t e from 100 to 35O caravans. Other intensive 
recreational points under consideration are at Sunderland Bridge, 
at Page Bank, ^ e r e i t i s suggested that flooded gravel pits would 
afford opportunities for the observation of wild l i f e , and at 
Willington, where 35 acres of derelict gravel and mine workings 
offer an opportunity for a variety of pursuits from sailing to 
angling (Fig» 26) • A nature t r a i l has already been promoted at a 
similar s i t e at WLtton le Wiear. 
Thus, along with improvements i n the quality of river water, 
and the careful supervision of a vigorous plazming authority, i t i s 
apparent that the major role of the Wear i n the immediate future i s 
i n the provision of a recreational amenity to a population nAiich has 
for too long had to be content with the more limited opportunities 
of the football pitch, the dog-racing stadium and third rate angling 
for open a i r a c t i v i t y . 
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I t w i l l have been seen that there are four major aspects of 
water use, none of which have ever been extinguished, but a l l of 
which have e3q)erienced a period of special importance. These are 
water for power, water for consuit9>tion, water as a drainage agent, 
and water as an amenity. 
In an eotechnic age, again to borrow Mtuoford's terminology, 
water power was widespz^ad, and used i n a l l aspects of a productive 
economy, i n com mills, f u l l i n g m i l l s , forge m i l l s , and as prims 
mover i n many other ways i n the mining industries of the area. 
Water supply i n this period was organised on an intensely l o c a l basis, 
with the family being ultimately responsible for the provision of i t s 
own water supply, although communal wells were sometimes available. 
The drainage functions of watercourses were ubiquitous, but because 
of the low density of population, t h i s did not make any considerable 
difference to the quality of the water. 
In a paleotechnic age, i n this instance after about 1830, water 
power declined, and water vdieels were i n a few cases replaced by 
turbines, but i n most cases abandoned. Water supply began to be 
organised on a community basis, with the abstraction of water from 
one point on a l o c a l stream, and distributed pipe within the 
community. Subsequently, this was extended u n t i l the unit of 
supply was the statutory area, containing several communities> 
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and the transfer of water from one vratershed to another became the 
norm. The drsdnage function of watercourses became more is^^artant, 
with the development of large clusters of population i n urban 
communities, and deep shaft mining for coal, load and Iron demanded 
extensive draining operations. 
In a neotechnlc age, again, i n this l o c a l instance, after 1945^ 
water power has been almost entirely displaced. Water supply i s 
being thought of i n terms of multi-catchment regional terms, and the 
role of the Wear i t s e l f has been considerably reduced on the intro-
duction of extra-basin supplies* The drainage function of Tmtercourses 
remains inQX>rtant, although shaft drainage i s considerably reduced. 
The quality of r i v e r water, however, has become of considerable 
isport, and effluents must maintain a high degree of purity. I n 
this period the use of watercourses as an amenity comes to the fore-
ground, as the amount of time available for leisure increases. 
This has alvrays been of some importance, however, for angling as a 
sport i s remembered i n the basin since the days of the ^Lambton Worm*, 
and boating for pleasure since at least the late seventeenth century. 
Th a more general vein, i t w i l l be apparent that the material 
used i n the preparation of this thesis has varied considerably from 
the synthetic data of the river dftlschazgs records, to the eighteenth 
century correspondence that formed the basis of the account of the 
canalisation scheme. A l l the major toanuscript sources available 
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and relating to the area have been consulted for evidence of past 
water uses, and i t i s , perhaps, appropriate at t h i s point to bring 
together the range of l i t e r a r y sources that have been consulted. 
The point has already been made that the e a r l i e s t records are 
those connected with the episcopal and conventual possessions, and 
for the f a c i l i t y by -vdiich many of these are made available the 
writer, along ;-dth many other workers on the north of England cannot 
f a i l but be grateful for the industry of the editors of the Surtees 
Society, vAio have produced printed editions of many loc a l documents. 
Even then, however, ther^. are s t i l l many religious M5S not yet 
transcribed, and on several occasions i t has been necessary to resort 
to the original pre-dissolution material. Fortunately the 
l e g i b i l i t y of most of those fifteenth century account r o l l s consulted 
made th i s a not extravagantly d i f f i c u l t task. 
Mediaeval evidence can be grouped under one of three broad 
headings: surveys and account r o l l s ; court books and episcopal 
registers; and contemporary writers. Of these the l a s t i s least 
important as there were, of course, very few contemporary writers, 
and of them Reginald of Durham i s the most useful^. Nevertheless 
such early references to water mills on the Wear provide a valuable 
record. The only extant court books of th i s period are those of 
the Prior of Durham, but fines associated with the lord*s m i l l or 
i . S.S. I 1834, and K 1837. 
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communal water supplies, abstracted f3^ >m their many proceedings 
provide a useful index of the character of water use i n at l e a s t 
part of the area. Accounts and surveys were undoubtedly the most 
useful series of material, and provided the core of the information 
concerning water mills at this time. Again these are of 
e c c l e s i a s t i c a l lands, but as church land was so widespread i n the 
basin, their survival i s of paramount importance. Although the land 
surveys undertaken during the episcopates of Pudsey and Hatfield, 
supplemented by the surveys of Frlorj lands contained within the 
Feodarium and Inventariuni Rrioratus DunelmensiSj^, were useful i n 
that they provided evidence for the early existence of water m i l l s , 
much more valuable were the account r o l l s of the bishop *s clerk of 
works, and the corresponding r o l l s of the Convent and the daughter 
house of Finchale, as these provided a more particular account of 
the character of vrater use i n the pro-dissolution period. 
For the present purpose the most Important series of ISS relating 
to the seventeenth century were the surveys of episcopal lands ordered 
by Parliament i n 1647* Although the sin?veys of lands i n lanchester 
and around Durham City are missing, the evidence relating to the 
remaining manors i s particularly enlightening, not only for the 
specific mention of the condition of water mills and their values 
but i n the siurveys* exposition of tenurial obligations to the lord's 
milly at t h i s time. 
i . S.S. L V m , 1852. 
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Over this whole period i t i s ten^ting to assume that l i k e 
conditions as existed within e c c l e s i a s t i c a l lands prevailed over 
the whole area, but t h i s was not necessarily so, and the lack of 
comparable evidence relating to secular lands prevents the acceptance 
of t h i s assun^stion. Nevertheless e c c l e s i a s t i c a l lands occupied 
the greater part of the area and the character of water use within 
them must at the very lea s t be regarded as having considerable 
significance. 
However, by the early seventeenth century secular dociuoents 
become at once more common and of greater use. Although a few deeds 
of the fourteenth century have survived i n such collections as the 
Salvin K3S these are on the whole too general as to be of any use 
for these present purposes, and i t i s not u n t i l the seventeenth 
century that deeds enumerate the more detailed appurtenances of a 
manor, revealing, for instance, the presence of a water m i l l . From 
t h i s period moreover dates the occasional secular rent r o l l or 
summary of lega l proceedings, aid i n the case of the Chancery pro-
ceedings against the miller of Croxdale i n 1625 these latter proved 
to be of some value. 
Throughout the pre-industrial period the basic manuscript sources 
of estate surveys, rent and account r o l l s and accounts of legal 
proceedings at various levels became more namerov^ ^ and towards 
the early eighteenth centuiy these sources are supplemented by the 
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survival of correspondence. This has generally taken the form of 
l e t t e r s from agents to their masters and so tends to concern the 
larger estates where owners were absent for i t least part of the year, 
such as the Lumley estates of the Earls of Scarbrough, or where 
legal or Parliamentary business required the work of an agent i n 
London. 
This l a t t e r provided a great deal of the evidence concerning the 
proipoaed Wear navigation, and the reports sent almost daily by the 
Chapter's agent at Westminster on the progress of their business, 
and i n answer to their frequent questions are of considerable value. 
lAifortunately the agent's l e t t e r s form only half the correspondence 
as no record was kept of the Chapter's l e t t e r s to their agent. 
There i s l i t t l e doubt that the survival of the Chapter's l e t t e r s 
would have added to our present appreciation of the Chapter's 
'geographical vision*^. Again,the Chapter was only one party i n a 
situation that involved maiQr, and i t i s d i f f i c u l t to evaluate a close 
record of the attitudes and intentions of the other parties from half 
the correspondence of one. However, a l i t t l e information concerning 
the other parties i s available, especially i n the surviving records 
of ths Wear Commissioners ^ o possess Order Books and accounts cover-
ing parts of t h i s early period of i ^ e i r existence. 
i , ISeinig. op c i t . 
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At the opening of the industrial period l i t e r a r y sources of a l l 
kinds become more readily available. In the Allendale vas 
found useful information concerning the erection of water-powered 
crushing mills i n the regular reports of the mining agent i n the 
early nineteenth century, while further information on mining 
techniques i s provided by the publication at t h i s time of trade 
descriptionSjj^, Trade directories provide useful information on 
the ownership and character of water mills^ business correspondence^ 
rent r o l l s and sux-veys of the larger estates become more ex p l i c i t 
i n character and more frequent i n survival^ ^ i l e the publication 
of various l o c a l topographical historic s^^ helped to portray the 
general matrix of environment and society with their references to 
the contemporary scene. 
During the nineteenth century the quickening of a social conscience 
at Westminster^ the ensuing interest i n the sanitary conditions of 
towns and populous places^ and i n the growing pollution of watercourses 
i n industrial d i s t r i c t s resulted i n a series of inquiries l o c a l and 
national, occasional and regular. These, for the most part published 
i n the form of HLue Books provide a wealth of information on l o c a l 
i . Forster, Westgarth, op c i t . 
Fordyce, W., A History of Coal, Coke ... Iron, etc., London 
1d60. 
Sopwith, T., An Account of ths Mining D i s t r i c t s of Alston Ifoor. 
Alnwick, 18337^ " 
i i . e.g. Fordyce, W., The History aXKi Antiquities of the County 
PaJ-atine of Durham. Newcastle, 1857. 
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water-iise conditions. This f l u r r y of Parliamentary a c t i v i t y c u l -
minated i n the erection of f i r s t l o c a l boa3xls of health, and then 
the sanitary authorities which subsequently became county d i s t r i c t s , 
and nnich of the material concerning the period from the l a t e r nine-
teenth century u n t i l about 1950 was taken from the reports of the 
medical officers of health of these new authorities. This leads 
directly to the present time and the assistance given by those many 
persons to >diom acknoifledgement has already been given. 
Accordingly, therefore, a range of techniques has had to be used, 
to f i t the material available. V-'herever possible quantitative 
methods have been used to underpin the argument, but because of the 
nature of the evidence, these have necessarily been of limited 
application. I t w i l l have been apparent that although quantitative 
technique i s able to demonstrate the existence of trends, i t does not 
necessarily provide an e^lanation of them, and to be used properly 
should be seen as only the framework, around which our perception of 
more qualitative values can be b u i l t . 
Jxi attexi$>ting to relate man's use of the Wear to the broader 
•zussammenhang' the greatest d i f f i c u l t y that has been encountered, 
has been to decide how f.?T to follow particular aspects of water use 
back into the zussammenhang. The li n e has to be drawn somevAiere, 
and i t i s almost inevitably an arbitraxy one. I t i s very evident 
that each of the aspects studied i n Chapter 37 - XI could form the 
basis of a more intensive study, and there i s indeed a considerable 
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attraction i n taking a specialist view of a particular aspect, and 
t h i s i s the pattern of modern science. Just as the 'uomo universale' 
of renaissance times subsequently s p l i t into his components of 
a r t i s t , theologian, natural sci e n t i s t and philosopher, so t h i s 
fisiparious tendency has continued into our own day. There i s 
nothing sacred about the present conventional acadendc disciplines, 
and the multiplying of f i e l d s of study, as a c e l l dividing and sub-
dividing, would seem to be closer to the natural order of things, 
than any s t a t i c conception of s c i e n t i f i c inquiry. At the same time 
i t i s clear that the advances i n s c i e n t i f i c thought ^ ^ c h are 
characterised by the further compartmentalising of knowledge, are 
achieved only at the cost of our understanding. As s c i e n t i f i c 
investigation widens our awareness of the i n f i n i t e C02i^)lexity of 
nature, then our comprehension of the vdiole becomes dimmer. I f 
the geographers of Vidal's day saw the vdiole, but darkly, the 
sp e c i a l i s t s of our own time see but the t i n i e s t part clearly. I t 
i s a matter of opinion which group i s nearer the truth. 
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APPENDIX B 
Gazetteer of Vfater tgllls 
Apart from the following plans of known m i l l s i t e s , there remain 
a significant group of mills for ivhich the exact s i t e i s l o s t , or 
of ^ i c h l i t t l e i s known. 
ISLlls on the Vfear 
I t would seem that there were at least a forge and a fuUiiig 
m i l l on the Wear at Witton l e vJear, as part of the Witton Castle 
estate i n 1688^. The great flood of November 1771 altered the 
course of the rlyer^^ and the mills were abandoned, their presence 
today attested to by the presence of two f i e l d names, containing 
the word 'Dam^ » At Binchester a farmer i s recorded at Binchester 
I U l l i n 1827... but occasional referenc:es to a m i l l at Binchester 
110. 
i n other sources do not allow the distinction of whether t h i s was 
a water or a wind mill* 
A l i t t l e upstream from Durham stood the conventual mill of 
Skaltok. Although the site was abandoned i n the late sixteenth 
centiiry, an undated early seventeenth century plan locates the site 
s a t i s f a c t o r i l y ^ ^ as occupying the inside of a downstream l<x>p of a 
meander vriiich once occupied the Hollow Dri f t below Madden Castle. 
The site i s now lost under a railway embankment. The m i l l was 
f i r s t mentioned i n 1300 i n the Bmsar's Ro l l , and i s frequently 
i . D/C D 111 
i i . D/C D 117 
i i i . White and Parsons 
i v . D & C Post-Dissolution itedments, l-SLsc. Chtr. 7100 . 
xaentioned over the next two centuries. The m i l l was saicl to be iziuch 
decayed i n ^5^^9 although there were 'two mills under one r o o f i n 
1551 I t would seem that the r i v e r abandoned t h i s meander at 
some time towards the end of the sixteenth century. 
A whole series of mills^ now l o s t , were located on the .fear between 
Durham and Chester l e Street. A dam across the r i v e r at Harberhouse 
worked a mi l l at either side of the Wear. I t i s not known when t h i s 
dam was erected^ but i t was swept away during the great flocxl of 
Ncyvepber 1771* The mill on the Harberhcnise bank was destroyed^ 
and that on the Lumley bank severely damaged. Curiously, the 
Lumley m i l l i s not mentioned i n any of the surviving Lumley munimsnts, 
nor the Harberhouse m i l l i n a i ^ of the surviving Forcer records. 
At Woodwell House, a l i t t l e further upstream a ful l i n g m i l l was 
erected i n 1729- I t was b u i l t of stone and was supplied with water 
from the Wear by means of a masonry Although i t was 
marked on Shirley's map of 1731 (Plate T )there i s no subsequent 
reference to i t to be found i n the LondozKierxy muniments. The most 
interesting feature along t h i s stretch of r i v e r , however, was the 
series of so-called *work mills' revealed i n Shirley's map. I t seesus 
probable that a l l of these mills were connected with pu2Z9)ing 
operations at c o l l i e r y shafts svtnk into the side of the Wear gorge. 
In 1686, the Bishop leased to Christopher i'&isgrave, owner of the 
i . S.S. LXXXII 
i i . Durham Treas. Loc. 29 /13 
i i i . DA D 55 
I^epier estate a piece of ground at the bishop's side of the r i v e r 
'for the erecting of a damm for the drawing of v/ater i n order to 
the working of a certeyne Colliery i n Kepier*^. A l l the s i t e s 
marked on Shirley's map are I n remote parts of the Wear gorge, and 
i t i s altnost certain that the mills woiild be swept away by the great 
flood of 1771. 
Mills on Tributaries 
Reinote coimtry m i l l s , with perhaps only one pair of stones were 
to be found throughout the eighteenth and nineteenth centuries. 
Podgehole at the head of the Idnbum valley was a good exan9>le. 
The m i l l i s now absorbed within two cottages with l i t t l e to suggest 
i t s former occupation. In Vfeerdale, Pinfoldhouse l i i l l at 
Daddryshields was a similar structure and i s now used as a barn, 
while at Hedleyhope Hall on the Deemess, the s i t e of the m i l l i s 
lost under a spoil heap. At Low Lands, on the Gaunless near 
Evenwood, a small corn m i l l has similarly disappeared. 
Saw mills were to be found i n various parts of the basin close 
to forest cover. During the nineteenth century, mills were 
established at Shull on the Dryderdale estate near the present 
Hamsterley Forest, while i n the Wear valley a sawmill was established 
at Slutbum, near the VJear valley railv/ay junction. To the north. 
Sawmill Wood on the Vloodlands estate to the west of Lanchester marked 
the site of another saw m i l l which was standing recently. 
i , C.C./fe.S.S. 185685/408 
On the Browney three s i t e s are unlocated. In his history, 
Sini^ees speaks fondly of Langley Hall, and the stream running down 
thz*o\2gh a fine fringe of oakwood and turning the old m i l l wheel 
before entering the Browney^. I t i s possible that the m i l l dated 
from the e a r l i e s t days of the ancient hall> but i t seems the m i l l 
did not survive far into the nineteenth century, for i t was never 
mentioned i n directories. The presence of the place nam Bleach 
Green at a group of nineteenth century cottages near the stream on 
vdiich the m i l l must have stood may be significant, but there i s 
no trace of a mill to be found near that s i t e . At Witton Giilbert 
further down the Browney mention i s made of a m i l l i n the twelfth 
century^^, but no reference to i t has been found after 1181. A 
l i t t l e Icvwer down the Brovjney, and even more puzzling, a m i l l *to 
the north of Bearpark upon the water of Browney^^is recorded i n 
leases from I6O8 u n t i l 1845, but there i s no mention of t h i s 
i n contemporary trade directories, and no indication on the f i r s t 
edition of the Ordnance Survey, thirteen years l a t e r . Two other 
mills remain, those fifteenth century mills mentioned by Surtees 
as being on the Ellyngbum at Barnwell i n 1426^^ and at Marton, 
to the west of Houghton l e Springy, 
i . Surtees, I I , 332-3 
i i . Surtees, I I , 369 
i i i . C.C./fe.B,S. 
i v . Surtees, I , 196 
V. Surtees, I , 202 
ABBEY MILL 
Abbey 
Mill 
p yards Wear 
G.R. 1JZ272422 
This i s the survivor of a pair of 
mills that anciently stood on t h i s 
site i n the constricted gorge of the 
Wear at Dxurham. This m i l l was 
b u i l t out on a nan-made terrace 10' 
above the level of the r i v e r , irtiich 
i s here spannisd by a diagonal weir. 
The present weir, a copy of an 
ea r l i e r structure, would allow a dry 
weather f a l l of 3*5 The m i l l was 
served by an exterior iidieel 16' i n 
diameter and 5* broad, shot at low 
breast, and enclosed by a broad arm 
of masonry. The m i l l and m i l l houae| 
are of late 18th cent-.;iy stone con-
struction with stone roofs* The 
mill has three floors, but the 
interior has been gutted and so 
there i s l i t t l e indication of the 
interior or/iSJiizat^on of the n i U . 
The house i s now used as a private 
residence, and the top t m floors of 
the m i l l as a garage for the house. 
The ground floor, reached on3y from 
the downstrea.1 side of the m i l l , i s 
lused as a store for Ourhan Canoe 
Club. 
This very ancient site was f i r s t 
recorded i n the l a s t c|uarter of the 
12th century (1), and i t i s probable 
tthat the r.onlvs ground their com by 
a water rd.ll here from the e a r l i e s t 
ays of the Abbey. The si t e was 
t of the Boroxigh of Crossgate and 
elonged to the Convent, and 
ertaihly from the early 15th 
entury there was both a com and a 
ling m i l l here ( 2 ) . After the 
issolution there i s no mention of 
the fueling m i l l , and the mills lose 
It' e i r t i t l e to those at the other 
side of the weir, and are subsequent-l 
/Ly known as lalea Wliyte's lUlnes (3)^ 
L3anks i i i l l (4) and South Street l i l l ^ 
The m i l l was completely washed away 
uring the great flood of November 
1771J but rebuilt and used as a corn 
fciili at least u n t i l 1827, but i t 
j f e l l into disuse soon afterwards. 
1. References w i l l be found at the end of the Gazetteer. 
BECKSIDE MILL 
Former 
Mill 
House 
G.R. IIZ119301 
This m i l l stands i n an open 
position i n the broad valley of the 
Unburn Beck, on a terrace 2' - 3 ' 
above the present level of the bec^. 
The m i l l was fed by f i e l d drainage 
and water from the linburn Beck 
taken off by a leet 240 yards up-
stream, and maintained i n a large 
shallow dam. The present 
buildings are constructed of brick 
with a stone roof, and seem to date 
from the early nineteenth century. 
They show l i t t l e sign of ever 
having being, used as a com m i l l 
and have been considerably altered, 
although they maintain the plan 
recorded i n 1857* Pieces of 
French Stone are used as coping for 
a gaz*den wall, but this i s the only 
reminder of the building's past 
function, except for the water 
courses which are s t i l l a^jparent. 
The present tenant has known the 
building for over 30 years but can 
remember no part of the m i l l , 
vMch was l a s t recorded i n a trade 
directory i n 1827-
A second watercourse can be 
traced above and behind the present 
farm, feeding into the remains of 
another dam. Hummocky ground 
nearby indicates the probable s i t e 
of an e a r l i e r m i l l , of which no 
mention has been found. 
BEDBURN MILLS 
G.R. NZIO33I7 
The m i l l s , shown here i n 1857> 
stand i n a narrow valley upon a 
le v e l terrace at this point 12'-15' 
above the le v e l of the Bedbum Beck 
as i t f a l l s down from the l e v e l of 
th i s terrace, 500 yards upstream, to 
the Wear, two miles downstream. A 
leet led 500 yards from a diagonal 
weir across the beck to serve two 
dams i ^ c h supplied water for a 
wheel i n each of the mil l s . I t i s 
probable that at t h i s time both mil3j 
used overshot \dieels. 
Only the saw m i l l and the cottage^ 
belonging to and grouped around the 
mills remain. The saw m i l l i s a 
fine stone building of four floors, 
with a pantile roof. I t has an 
outside s t a i r turret, with a b e l l 
cote upcsi ndiich i s an i l l e g i b l e 
date stone, \ ^ c h coiQd read 1800. 
The ^ ^ l e group of buildings i s 
surrounded by a 6* stone wall. 
Mills were f i r s t mentioned on 
th i s s i t e at the Hatfield Survey 
when there was a sit e for a f u l l i n g 
m i l l and another water m i l l ( 1 ) . 
In 1408-9 Bishop Langley t r i e d the 
experiment of running his own iron 
forge at ^ 7rtenott Juxba Bedboume 
( 2 ) , but there i s no conclusive 
evidence that t h i s was on t h i s s i t e . 
Bailey remarks i n 1813 ( 3 ) that iron 
works have been recently established 
at Bedbum but i n 1827 White and 
Parsons report that u n t i l 1820 there 
was an extensive bleachery at 
Bedbum vdiere linen cloths and yamsl 
were whitened by chemical process, 
but since that year the m i l l had 
been enjoyed i n the manufacture of 
edge tools and knives (4). I t 
would seem that the spade m i l l con-
tinued u n t i l at least 1865, and that 
a saw m i l l was established by 1857 
(5)> ^ i c h continued as such u n t i l 
the 1914 war. 
BISHOPS MILL 
9 yards 75 
G.R. NZ27U27 
This si t e i s one of two s i t e s 
s t i l l functioning i n the basin, 
although the m i l l i t s e l f i s no 
longer used. The m i l l stands on a 
terrace 10 ' above the present l e v e l 
of the Wear outside the walled City 
of Durham. I t i s fed dir e c t l y from 
a diagonal weir ^ i c h now stazids 8 ' 
above the bed of the r i v e r , but 
which, ^ e n the water used to drive 
the m i l l stood a l i t t l e l e s s than 6' 
The present building i s of nine-
teenth century construction, of 
stone, with a slate roof, and has 
three floors. At the time of i t s 
disuse there were two breast«*shot 
wheels, driving no l e s s than eight 
pairs of stones, a quite remarkable 
nuniber. i/ater l e f t the m i l l by way 
of a long t a i l , of 350 yards, i n an 
attend to minimise the loss of a 
d i f f e r e n t i a l head i n times of flood. 
This was the manor m i l l for the 
Borough of Durham and as such i s 
[probably as old a s i t e as any i n the 
basin. Because the m i l l was usually 
leased with the Tolls of the City 
there are few separate references to 
the m i l l , but i t was certainly i n 
existence by the f i r s t decade of the 
thirteenth century ( 1 ) . L i the 15th| 
century there were two r d U s on the 
s i t e , but i n the l 6 t h only one whi<^ 
was swept away i n 1544- This was 
rebuilt and by the early 17th 
century (2) there vrere three wing 
{worked off the dam, although there 
p.8 no subsequent reference to so 
Imany ( 3 ) . The m i l l was used u n t i l 
the 1914 war, and I n 1929 was sold 
to an Ice Manufacturer \Aio i n s t a l l e d 
[turbines to provide e l e c t r i c i t y to 
jdrive cooling machinery at h i s 
factory at the other side of the 
Iriver. 
BRADLEY MILL 
0 yards 70 
LOW 
Bradley 
G.R. NZ106365 
Bradley H i l l stands on a small 
terrace 4» above the present l e v e l 
of the Bradley Bum, being b u i l t 
into the side of a terrace wall at 
t h i s point 12< high. The m i l l i s 
fed by a 400 yard leet making use of 
t h i s terrace, briz^ing the water to 
a dam on the open h i l l s i d e behind 
the mi l l from which i t was anciently 
carried by a launder to a backshot 
i^e e t 3'-4' by 18*, enclosed within 
the m i l l , and from thence direct to 
the bum. 
The m i l l and miller's house are 
contiguous and now course the 
house of Bradley Burn Farm. The 
buildings are of 18th century style 
of l o c a l stone with a stone roof. 
The m i l l has low walls with a h i ^ 
gable permitting the erecticxn of a 
fine wooden l o f t i n the 19th 
centiury. 
The m i l l was f i r s t recorded i n 
the early 19th century, although 
there i s l i t t l e doubt that t h i s i s 
an ancient m i l l s i t e for Bradley 
Hall. The m i l l was abandoned i n 
1898, but the water was diveirted to 
Bradley Low Farm, ^ e r e i t 
continued to drive a turbine for a 
threshing machine u n t i l the l a s t war 
BROADWOOD MILL 
Mill 
0> 
Reconstructed 
Gorge 
0 yards 75 
G.R. NZ028366 
The s i t e of t h i s m i l l i s now 
entirely lost i n the quarry working 
the limestone and dolerite to the 
south of Frosterley. The m i l l i s 
recorded i n trade directories from 
1827 u n t i l 1902, and was probably 
erected i n response to the growing 
population of the lead mining 
d i s t r i c t s i n l ^ e l8th and 19th 
centuries. 
.Weir 
Leet 
lam 
Mill 
9 yards 75 
G.R. NZI93262 
This isolated m i l l stazids on the 
flood plain of the wide valley of 
the Gaunless to the west of Bishop 
Auckland. The m i l l i s b u i l t into 
a 4' terrace wall^ and i s fed by a 
370 yard leet across t h i s terrace 
vihich conducted water to a small 
dam. Two sets of three foot stones 
were powered by a 16' low breast or 
undershot wheel outside the m i l l . 
The m i l l and house are contiguous 
and are of stone construction with a 
pantile roof ^  and would s e e t o date 
from the late l ^ h or early 19th 
centuries. Although the house has 
two floors the m i l l i t s e l f i s a low 
structure 18* by 15S the roof 
almost reaching the le v e l of the 4 ' 
terrace at the back. A small door 
in t h i s roof allowed access to a 
small l o f t from ^ i c h the grain 
could be fed onto the stones. 
The s i t e i s f i r s t mentioned i n 
1622 (1) and was l a s t mentioned i n a 
trade directory i n 1865> although 
much of the gearing and internal 
fitments of the m i l l remained u n t i l 
1960. The house i s now used as a 
farrn^ and the mil l as a pig sty. 
BURTREEFORD MILL 
owshill Bridge 
Mill Falls 
7 Burtreeford Bridge 
0 yardg 75 
G.R. 1^855406 
The m i l l i s b u i l t into the bank 
of the Killhope Bum, at this point 
some 12* high, so that the top 
floor i s l e v e l with the top of the 
bank, and the ground floor at the 
l e v e l of a small terrace above the 
bum i ^ l c h here f a l l s down very 
rapidly* Two watercourses are 
evd4ent. The f i r s t would have 
brought water by means of a launder 
ftom a f a l l of 8« or 9* 60 yards up-
stream on the Killhope Burn. The 
other leads off the Sedling Bum 
isimediately below Cowshlll Bridge, 
and i s joined by another course 
bringing water from springs behind 
Cowshill. I t may be that these 
provided alternatives i n times of 
Hushing i n the lead mines. 
The three-floored mill i s b u i l t 
entirely of stone and was worked by 
an overshot ^ e e l 3 ' by 12' which 
drove three sets of stones on the 
f i r s t floor which s t i l l remain. 
Although the ^ e e l and the p i t 
'vriieel have been taken away, the 
whole of the ground and f i r s t floors 
aire much as they viould have been 
iidien the m i l l was worked. The 
miller's house was l a t t e r l y well 
removed from the m i l l and stazxis 
foiir square and double fronted on 
the h i l l s i d e a quarter of a mile 
away. The f i r s t note of the m i l l 
i s on Greenwood's map of 1818, and 
the present building would seem to 
have been bu i l t at around that date. 
I t was i n continuous use u n t i l 1939, 
although i t was used intermittently 
i n i t s l a t t e r years. 
BUTTERBY MILL 
G.R. NZ278375 
The mi l l stands on a l e v e l 
terrace 4' above the present l e v e l 
of the Croxdale Beck, and i n a 
narrow gorge- A 1600 yard l e e t 
brought water along the side of the 
gorge from the beck to the m i l l and 
fed a high breast shot wheel 4' ^7 
20', I d t t l e remains of the m i l l 
i t s e l f . There i s extensive 
concrete flooring, much tumble and 
the remains of pantiles, which 
suggests that iiie m i l l was of stone 
construction with a pantile roof. 
Separated from the m i l l by an 
orchard i s a mean cottage with out-' 
buildings of similar construction of 
late 19th century date. 
The m i l l was originally a f u l l i n g 
m i l l , established before 1739 ( l ) , 
when i t came into the hands of the 
Salvins of Croxdale Hall, and was 
subsequently converted into a paper 
m i l l . In 1815 the mi l l was blown 
down by a high wind sweeping along 
the gorge (2), I t i s said to have 
been a building 100' long extending 
across the valley, the lower part of 
stone, the upper of wood with brick 
p i l l a r s vrtiich was used as a drying 
room. The m i l l was subsequently 
(rebuilt and was used as a paper m i l l 
j u n t i l at least 1853 (3}* At some 
time between that date and the turn 
of the century the m i l l was 
converted to [.he manufacture of 
worsted yam, and continued i n use 
luntil at least 1915. 
CHESTER MILL 
Mill 
Dai 
Si 
0 yards ^ 
.eet 
G . R . NZ272517 
Nothing remains at th i s m i l l s i t e 
on the Chester Burn. The m i l l at 
Chester was msntioned i n Boldon 
Book, and u n t i l the mid I6th century 
was leased with the Fishery on the 
Vfear. I t would seem that u n t i l 
this time the m i l l was worked off 
the Fishery Dam. By 1591 (1)> 
however, the mil l was sited on the 
Chester Bum and there i s no l a t e r 
reference to a m i l l on the Wear at 
Lumley. In 1817 the ytieel drove 
three pairs of stones and two 
cylinders ( 2 ) , and i n 1845 was said 
to be not worth more than £75 P*a. 
(3)» There are directory entries 
for millers i n Chester l e Street 
u n t i l 1879, but a steam m i l l was 
established by 1827> and i t may be 
that that m i l l lasted longer than 
the water m i l l . 
House 
Bleach 
Green 
5 
G.R. NZ158455 
This m i l l was bui l t upon a wide 
terrace 4' above the present l e v e l 
of the Browney, and into the side 
of a terrace wall 12' high. A 
1200 yard leet made use of th i s 
terrace to bring water from the 
Browney directly to the m i l l * 
Only the miller's house and part of 
the m i l l remain, both constructed 
of stone with stone roofs, and of 
uncertain date, probably at some 
time 1750-1850. I t would seem 
that the m i l l had three floors, and 
that the vdieel was entirely within 
the building. The m i l l i s now 
used for storage and the house as a 
milking parlour. 
In 1710 there was both a fu l l i n g 
m i l l and a com m i l l on t h i s site 
(1), and the f i e l d name Bleach 
Green immediately adjacent to the 
m i l l i s significant here. By 1838 
there was <»ily a com m i l l (2)> 
ir^ich continued i n use u n t i l at 
least 1865* The mills stood upon 
the Colepike Hall estate. 
Q yards 75 
SMELT MILL 
himney 
House 
0 yards 70 
NZ085250 
Everything has vanished from 
t h i s s i t e except the l^anager's 
House, b u i l t of stone and not of 
elaborate construction, and a very 
fine chimney i i ^ c h stands higih on 
the opposite side of the valley. 
The m i l l occupied the l e v e l floor 
of the Gaunless valley before that 
river descends steeply to 
Haggerleases. I t would seem that 
the idieels were powered by water 
bro'jght off the Gaunless some 400 
yards upstream, but a l l trace of 
the leet has now disappeared. A 
smelt m i l l was established here i n 
1770 by the E a r l of Darlington to 
smelt his duty ore. As h i s 
estates covered v i r t u a l l y the whole 
of Teesdale, they must necessarily 
have been of large size. According 
to Westgarth Foster the m i l l had 3 
ore hearths, 2 cupolas, 1 roasting 
furnace, 1 reducing furnace and 2 
refining furnaces (1). By 1857, 
however, the s i t e seems to be used 
as a brick and t i l e works, and was 
said to be disused i n 1870. The 
derelict works were f i n a l l y 
demolished i n the 1920's. 
House 
COXHOE MILL 
G..:. NZ332354 
Tothing now remains of t h i s m i l l 
\ ^ i c h was demolished and the s i t e 
cleared i n 1956* The m i l l stood 
near the head of Coxhoe Beck, and 
the entire beck was funnelled 
through the m i l l . The m i l l was 
granted to the ft?iory at Finchale 
i n 1250, although i t seems possible 
that t h i s was on a sit e nearer the 
village than the present s i t e ( 1 ) , 
and i n the early 15th centuiy i t 
seems that there were two mills i n 
the village (2 ) . The m i l l on the 
present s i t e was i n use within 
li v i n g memory. 
CORNFORTH MILLS 
Paper 
Mill 
V 
9 yards 75 
.R. NZ 315349 
Cornforth l l i l l stood on the l e f t 
sank of the Cornforth Beck on an 
undulating h i l l s i d e above a ford. 
The T n i l l was fed by a 850 yard le e t 
b'jhich also fed a dam 'v^ich served the 
(paper m i l l subsequently established 
on the s i t e . Nothing now remains 
of either the corn m i l l or the paper 
n i l l except the miller *s house and 
part of the wall of the paper m i l l 
which now serves as a garden wall. 
The house which has a fa i n t l y 18th 
century a i r i s now covered with 
cement rendering and has a pantile 
roof. 
The mill was f i r s t mentioned at 
omf orth i n the Boldon Book and by 
1I647 was said to be worth more than 
j^15 P*a. ( 1 ) . The paper m i l l was 
established on the si t e by at lea s t 
1793 but seems to have gone out of 
business i n the mid 19th century. 
The com m i l l continued i n use u n t i l 
jthe 1914 war. Both mills were 
[worked by the Egglestone family from 
bhe f i r s t decades of the 19th century 
I m t i l their disuse. 
CROOK HALL MILLS 
I Crook 
G.::. i:z274432 
A small riv u l e t r i s i n g i n the 
sandy h i l l s behind Framwellgate at 
Durham once drove two mills belong-
ing to the manor of Sidgate of vAiich 
Crook Hall was the manor house. In 
1636, Cuthbert Billingham, then lord 
of the manor, diverted water from 
the Frairiwell, supplying the City of 
Durham,to drive his mills (1), and 
i n 1820^ two mills can be seen on 
John ';/ood's map of the City of 
Durham. Only the upper m i l l can be 
seen to be working i n 1838 ( 2 ) , and 
by 1857 there i s no indication that 
either building i s used as a m i l l 
upon the f i r s t edition of the 25" 
Plans of the Ordnance Survey. 
The mills stood i n a l i t t l e guU^ 
cut by t h i s tributary of the Wear. 
The site of the bottom m i l l i s now 
lo s t under road works, but the 
upper m i l l remains though extensive-
l y altered, now used as the house 
for Crook Hall Farm. I t i s con-
structed of stone with a new pantile 
roof, probably replacing an e a r l i e r , 
and i s so b u i l t into the h i l l s i d e 
that water could have supplied an 
overshot wheel. 
1 
9 yards 
CROXDALE CORN MILL 
G.R. NZ272378 
The m i l l stands at the foot of 
Croxdale Glen, on a l e v e l terrace 
ii .»-6' above the present l e v e l of the 
beck xiriiich here flows down quickly 
fWm the Glen to the ITear below. 
Vlater was taken to the m i l l by a 
170 yard le e t along the side of the 
Glen. Nothing remains of the 
actual m i l l , but the house now 
provides a handsome stone residence 
of three floors. In 1812 the m i l l 
was powered by a 9* wide wheel and 
contained three sets of stones ( l ) . 
The m i l l straddled the race and so 
the wheel would be inside the m i l l . 
After the rebuilding of the m i l l i n 
1845 the ^ e l was placed outside 
the m i l l and was a low-breast shot 
one 14' i n diameter and 4 i ' wide. 
The m i l l stands on the Salvin 
estate J and i t can be expected that 
the site i s a particularly ancient 
one. F i r s t documentary evidence 
of the m i l l i s i n 1575, and i t 
would seem that i t was rebuilt i n 
1658. The m i l l was abandoned 
between 1879 and 1898. 
CROXDALE PAPER MILL 
Croxdoi® 
.R. i;iZ273373 
L i t t l e remains of this ancient 
the s i t e of which was 
abandoned about 1815. The m i l l 
stood on a l e v e l terrace deep i n the 
'heart of Groxdale Glen^ where the 
stream makes a marked crook* The 
.1 was served by a leet approKimat-| 
sly 400 yards long, and i t seems 
probably that the >beel was set i n -
VV/side the building. The m i l l , 
\ belonging to the Salvins, was b u i l t 
ps,of l o c a l stone. 
F i r s t documentary evidence dates 
from 1658 T/Aien a watercourse and 
fulling m i l l were mentioned as part 
)f the property of Croxdale ( I ) , and 
1678 there i s a reference to a 
paper maker at Sunderland Bridge (2) 
bdLth direct reference to the paper 
n i l l i n 1682 ( 3 ) . in 1783, the 
n i l l was worth £130 p.a* and a 
balance sheet of 1812 shows over 
£6^000 tied up i n the business (4)> 
and i n 1813 i t was decided to r e -
build the m i l l . This decision was 
jver executed, for with the SalvlnV 
purchase of the Butterby estate, and 
;he rebuilding of the paper m i l l 
|there i n 1816, t h i s s i t e was 
ibandoned. 
DEANERY MILL 
}.R. NZ216284 
The s i t e of this m i l l i s now used 
as a scrap metal yard^ and con-
sequently^ i s not easy to 
distinguish. The m i l l stood on a 
le v e l terrace cut 10' above the 
present l e v e l of the Gaunless, into 
a bank 30* high. A 35 yard le e t 
conducted water from the Gaunless 
along this terrace to the m i l l . 
There i s no doubt that t h i s i s an 
ancient s i be. The mil l was 
attatched to the Deanery of the 
collegiate church of St. Andx^w 
Aucldand^ v^ich was established i n 
1300, The present buildings ^ i c h 
make up Deanery Farm date from the 
early 16th century at the very 
latest^ and i t i s certain that a 
mill would have been established i n 
the f i r s t days of the College. 
Unfortunately, although the m i l l 
was at work i n the f i r s t half of the 
19th century, there i s no subsequent 
reference to i t s use, and a l l trace 
of the m i l l has new disappeared. 
Falls 
Leet 
Falls 
Mill 
House 
0 yards 75 
G.ii. NY953389 
The m i l l stands on a l e v e l 
terrace 6* above the rapidly 
flowing Rookhope Bum, and i s b u i l t 
hard against the bank side here 10' 
high. A leet brought water from a 
f a l l 270 yards upstream from the 
m i l l along the crest of t h i s 10< 
banic, to drive an overshot vdieel 
entirely within the building* The 
m i l l i s b u i l t of stone with a stone 
roof and could date from any time 
between the mid 18th century and the 
mid 19th cmtury. The m i l l has two 
floors. The large miller's house 
i s detatched and stands nearby now 
divided into cottages. The f i r s t 
documentary mention of the miM i s 
i n 1595> and i t continued working 
u n t i l at least 1905. 
EDMONDSLEY MILL 
Wheotley 
yords 75 
G.R. NZ226495 
The m i l l i s built upon a 10» 
terrace above the swiftly flowing 
Cong Bum, with the land r i s i n g 
gently behind i t . I t would seem 
that the m i l l was fed from both the 
Cong Bum, the Viheatley Green Bum 
and f i e l d drainage, yahlch f i l l e d 
two small dams behind the m i l l . 
The mill i t s e l f i s now used as a 
house, but i s i n a poor state of 
repair. I t was constructed of 
stone with a pantile roof and could 
date from the mid I8th centioy. 
The house now has two floors. 
Behind the m i l l the outline of the 
dam can be traced. The m i l l i s 
f i r s t mentioned i n trade directories 
i n 1828, and would seem to be s t i l l 
i n use by 1898, although there i s no 
subsequent reference to i t . 
EVENWOOD MILL 
G.u. NZ157261 
This m i l l was bu i l t upon a l e v e l 
terrace 4 ' above the present l e v e l 
of the Gaunless I'Civer, and cut into 
the side of the h i l l so that a bank 
sone 12* i s fonred. A 900 yard 
leet conducted water from the 
Gaunless along the crest of t h i s 
bank to feed a high breast overshot 
wheel at least 16' i n diameter, 
\diich was enclosed adjacent to the 
m i l l . This drove three sets of 
stones. 
L i t t l e remains of the m i l l 
i t s e l f \Ai±ch was demolished as un-
safe i n 1956, but i t would seem that 
i t was formerly constructed of l o c a l 
stone with a pantile roof. The 
m i l l i s f i r s t mentioned i n the 
Hatfield Survey \dien both a f u l l i n g 
m i l l and a com m i l l were present. 
In the 15th century there was a 
bloomery and a forge at Evenwood but 
there i s no evidence to suggest that 
they were necessarily on t h i s s i t e . 
In 1647 only a corn mill stood here, 
said to be worth £13 p«a«(l)From at 
least 1827 u n t i l the mill's disuse 
i n 1904 idle m i l l was run by the Vart 
family, ^ o have a long record of 
milling i n the Auckland d i s t r i c t . 
h ITCHES MILL 
G.R. NZI473OO 
This min stands upon a l e v e l 
terrace 9' above the present l e v e l 
of the swiftly flowing Linbum Beck 
bu i l t into the bank side here 20' 
h i ^ . A 350 yard leet makes use of 
t h i s bank to conduct water dire c t l y 
to the m i l l ^ i c h housed a 20* 
overshot wheel driving three sets of 
4' stones. 
The m i l l , house and bam for 
storage are contiguous, set under 
the same stone roof, and both the 
m i l l and the house had two floors. 
The m i l l i s no\f gutted and used as 
a cow house, although the vAieel 
remains but i s bricked up. 
The m i l l i s f i r s t mentioned i n 
the Hatfield Survey, as part of the 
Fitches, l a t e r the V/itton estate. 
In 1688 the Witton estate i s said 
to have a forge, a fulling m i l l and 
a corn m i l l (1), but some, at least, 
of these were certainly on the Wear 
before the flood of Noveni>er I77I 
took away the dam and altered the 
course of the river (2). The mill 
i s certainly msntioned at t h i s 
present s i t e i n 1726, and i n 1834 
was said to be worth £50 p.a. The 
m i l l f i n a l l y stopped working i n the 
1930*s when a storm swept away the 
dam, a l t h o u ^ i n i t s later years i t 
was only being worked intermittently 
FLINT MILL 
0 yards 75 
G - l * NZ 331505 
The mill stood i n the open vale 
of the Herrington Bum below the 
Bermian escarpment ^  and v/as fed by 
the small Houghton Burn^ idiich uas 
in^unded behind the m i l l i n a daia. 
Nothing now remains of the l o l l ^ 
and the s i t e has been used as a 
sewage works for Houghton l e Spring 
U.D.C. since 1894-
The m i l l was formerly a com miUj 
and i t i s not inipossible that this 
was the Houghton Mill f i r s t 
mentioned i n I3OO ( l ) ^ but d i s -
appearing after 1647» This i s the 
nearest mill to Houghton that can at 
present be recognised^ but i t might 
well be that on the erection of the 
windmill at Houghton after the mid 
17th century the old water miU was 
alloued to disappear^ and i s not 
recognised on t h i s s i t e . ^y 183^ 
the m i l l was being used as a F l i n t 
infill, and standing on the 
LcsidondezTy estates was valued at 
£30 p.a«(2)Flints were iji^wrted at 
Sunderland and brou^t to several 
country mills to be ground ready for 
use i n the glass and porcelain 
industries of Wearside. 
House 
\ 
Wear 
9 yards 75 
FURNESS MILL 
G.il. NZ199333 
One of the few mills standing on 
the V/ear i t s e l f , t h i s ndU was con-
structed of local stone on a l e v e l 
terrace 6* above the present l e v e l 
of the unstable r i v e r . The m i l l 
was served by a 30 yard leet from a 
dam which swept across the r i v e r 
making use of a natural shingle spit , 
and partly made up of rough stones 
thrown into the river and fastened 
down with iron stakes and vjooden 
battens. The water turned a wooden 
20» diameter wheel which drove two 
sets of 3' stones. After turning 
the vdieel the water was allowed back 
to the r i v e r along a 100 yard course, 
suggestijig that d i f f i c u l t y was 
experienced with backwater at t h i s 
point. 
L i t t l e remains of the m i l l except 
a couple of walls and the foundat-
ions, but i t would seem that i t was 
of older date than the house i ^ i c h 
stands nearby dating from the early 
19bh cent\3ry. There i s no ancient 
reference to the m i l l , although 
there are directory entries dating 
from 1S28. The m i l l was s t i U 
standing although unroofed i n 1939j 
and i t would seem that milling 
ceased at some tiiae i n the 1930's. 
FLOATERS MILL 
G.R. NZ3125O8 
The m i l l stands on an open sit e 
on a l e v e l terrace 4' above the 
present l e v e l of the Lumley Park 
Bum before i t descends i t s gorge 
to the ViTear below. The 450 yard 
leet conducted water from the bum 
to an undershot ^ e e l Id* i n 
diameter by 4* housed within the 
m i l l . VAien there was sufficient 
water three pairs of stones were 
driven, but generally only two were 
used. The m i l l house and farm 
buildings are a l l con^sed of l o c a l 
stone with stone roofs, and the m i l l 
i t s e l f could date from the early 
19th century or mid 18th century 
although there i s no evidence that 
the m i l l was rebuilt at any time 
between I768 and 1845 i n the Lumley 
The m i l l anciently had thz*ee 
floors. 
The m i l l stands upm the Lumley 
estate of the E a r l of Scarbrough, 
and the f i r s t mention of the m i l l i n 
his papers i s i n 1768 although 
there would seem no doubt that the 
m i l l was established before t h i s 
date. I t i s possible that the m i l l 
was established when the Lumley H i l l 
on the Wear was abandoned somstins 
i n the early Idth century, but there 
i s no evidence to support t h i s . I t 
i s d i f f i c u l t to ascertain the value 
of the m i l l , as i t was usually 
leased with the farm, but i n 1845 
the m i l l was worth £50 p.a. (2) i n 
rent. f i l i n g continued at t h i s 
time u n t i l 1920. 
GAUNLESS MILL 
House 
Q yards 7^  
G.?.. NZII5256 
The m i l l stood on the l e f t bank 
of the Gaunlessy on a terrace 4' 
above the present l e v e l of the river, 
Tfrfiere a second terrace, 5' higher, 
allowed a 450 yard leet to be 
brought from the Gaunless above i t s 
confluence with the Grewbum Beck* 
Nothing reLiains of the stone bui.1t 
m i l l of t m floors, except a part of 
one wall, the .remainder being 
demolished i n I964 after standing 
derelict for many years. The m i l l 
was powered by a low breast shot 
wheel, v ^ c h drove three sets of 4' 
stones* The miller *s house i s now 
a cottage with both stone walls and 
roof, and would seem to date from 
the late Idbh centuzy* This mean 
house had two floors, and does not 
suggest i t was the home of a wealthy 
miller* The m i l l i s marked upcm 
x|Greenwood*s map of 1818, and ceased 
work some time after 1914> and 
ore 1920. 
GAUNLESS MILL 
House 
p yards 75 
This mill stands upon a 6' 
terrace cut into the gently sloping 
hill.side by the r i v e r Gaunless. A 
530 yard leet conducted water along 
t h i s terrace from a dam held by a 
10' masonry apron, iflhich s t i l l 
remains. The mil], was pov/ered by a 
10' wide, 10' i n diameter low breast 
shot wheel. 
The present extensive btiildings 
are an amalgam of early 19th century 
work, with additions at various 
dates, culminating i n a recent brick 
extension dating from the 1920's. 
An early 19th century range of 
stables was construci^d of brick 
with a pantile roof, but the main 
body of the m i l l , four floors high 
i n parts, i s built of stone with a 
slate roof* 
A m i l l has stood on the GaunlescJ 
at Bishop Auckland froia before 1647 
(1), and was responsible for the 
milling of com for the use of the 
Bishop's household at the Palace* 
This was not, hoi^ver, on th i s s i t e , 
but stood within the Bishop's Park, 
with a leet coming off the Gaunless, 
hear Durham road* In 1719> a 
special gate was cut throu^ the 
park wall, into the m i l l , so that 
the dusty miller did not have to use 
the Bishop's gateway'' (2)* The l a s t 
traceiELble lease for this m i l l i s 
dated 1719, and i t may be that the 
present m i l l was erected i n place of 
the older :vdll soon after t h i s time* 
No trace of the ancient m i l l remains. 
The present m i l l turned over to 
stea^n milling bet^^en 1902 and 1914> 
but remained at vfork u n t i l 1958. 
GREENCROFT MILL 
0 yards 75 
G.R. NZ158493 
The m i l l stood i n the open vale 
of the Stockerley Burn, lahlch here 
received a l e f t bank tributary. 
Nothing at a l l remains of the m i l l 
excepting a piece of French Stone 
bxailt into a nearby privy wall. 
The privy i s at least 60-70 years 
old. From the si t e i t would seem 
that an undershot vrheel would have 
been used, and from the amomit of 
water present today i t i s d i f f i c u l t 
to imagine the m i l l ever being very 
po^rerful. The m i l l stood on the 
ancient Greencroft estate, and 
although no documentary evidence has 
come to l i g ^ t , i t i s probable that 
the m i l l stood for mai^ years before 
the appearance of the f i r s t trade 
directory i n 1827. There i s no 
subsequent record of the m i l l after 
1855. 
GREWBURN MILL 
9 yards 7? 
G. : - . NZII1256 
This m i l l stood at the junction 
of the Crov; Howl and Grewburn Becks, 
and was fed by leets from both 
v^tercourses* The mill \m3 b u i l t 
10* above the present l e v e l of the 
confluence, into the steep h i l l s i d e 
into vMch the streams are cut. 
The m i l l was constructed of stone^ 
with a stone roof, and would have 
had three floors, and was bu i l t next 
to the miller's house of two floors. 
The leets would have fed an overshot 
vdieel housed igithin the m i l l . The 
f i r s t mention of the m i l l i n trade 
directories occurs i n I865, but the 
fabric would seem to suggest an 
ear l i e r date for the construction of 
at least the present building, 
perhaps i n the f i r s t two decades of 
the 19th century. The m i l l ceased 
working i n 1909, and i t was 
subsequently converted into two 
cottages. 
HALLGARTH MILL 
G.R. NZ321435 
The m i l l stood on a l e v e l 
terrace 4' above the present l e v e l 
of the Coalford Beck, and was b u i l t 
into the bank side here 14' high* 
A 725 yard le e t brought water along 
t h i s bank i;o an overshot vAieel 16* 
i n diameter* The wheel was within 
the m i l l latiloh was constructed of 
stone, although nothing now remains 
except a few low walls and a large 
amount of tumble. 
The m i l l was established i n the 
early 12th century ( 1 ) , and served 
the Prior's lodging at Pittlngton* 
Apart from the period of the 
dissolution of the Convent, there 
i s a continuous record of th i s m i l l 
u n t i l 1914 (2) ^ e n i t was being 
worked by the widow of the l a s t 
miller. I t ceased soon after t h i s * 
yards 75 
HARTHOPE MILL 
G.R. NZ109322 
This m i l l stands i n a narrow 
valley on a l e v e l terrace 3' above 
the present l e v e l of the Harthope 
Bum, and bu i l t hard against the 
bank side i i ^ c h here i s 10' high* 
A 260 yard leet conducted water 
from, the Harthope Bum to a small 
dam on the bank above the m i l l , 
ndiich probably fed a low breast shot 
idieel. The m i l l was b u i l t of brick 
and would seem to date from the mid 
19th century, but has been sub-
stantially altered and l i t t l e trace 
of i t s former use remain. I t i s 
now used as a cow shed. The l a s t 
directoiy- entry for the m i l l i s i n 
1890. Very l i t t l e i s known of 
th i s isolated m i l l . 
HERRINGTON BURN MILL 
\ 
yards 75 
G.U. NZ332527 
Nothing remains of this m i l l 
^Aiich stood on the Iferrington Bum, 
and the si t e i s now lost under a 
small spoil heap. Frcm the general 
configuration of the land around, i t 
would seem that the m i l l stood on a 
terrace 4* above the l e v e l of the 
Herrington Bum, i n the gently 
sloping vale of £llin^x>um* I t 
would seem that the m i l l was served 
by a leet also acting as a dam, 
coming off the Herrington Bum 400 
yards upstream, and the m i l l would 
almost certainly have been powered 
by an undershot iiAieel* 
The s i t e i t s e l f i s an ancient 
one \ ^ i c h i s f i r s t heard of i n 132d 
(1 ) * The l a s t directory entry for 
the m i l l i s i n 1855^ and the 
neighbouring presence of a steam 
m i l l , marked upon the Ordnance 
Survey i n 1857^ might mil esqplala 
the abandoning of the mill at about 
that time. 
HETT MILL 
G.R- NZ29237O 
Nothing remains of t h i s .once 
large m i l l , except traces of the 
le e t , and the place name. The 
si t e i s a pleasant open valley at 
the head of Croxdale (Hen, i/Aiere 
the Tursdale Beck begins to flow 
off the 300' surface and cut i t s 
way down to the Wear* A leet 
brought water 800 yards from the 
Tursdale Beck to the m i l l , idiich 
covOA be replenished with water 
by another sluice irom the beck 
within 150 yards of Uie m i l l * 
The mill would certainly be powered 
by an undershot water wheel. 
There was a com m i l l here i n (1 ) 
1168, and i n 1430 a rough plan 
shows the s i t e of Hett, and tvro 
other mil I s belonging to the manor 
of TriUesden, or Tursdale iiithin 
half a mile of each other on t h i s 
stream (2). In 1779> the m i l l was 
rebuilt as a com and ipaper m i l l , 
and continued as such u n t i l the 
l a s t quarter of the 19th century 
in^en only com milling was 
practised u n t i l the m i l l was d i s -
used by 19U* 
HETTON MILL 
House 
Q yards 75 
G.R. NZ342487 
A l l trace of t h i s m i l l i s now 
l o s t , but i t lay immediately up-
stream of Rainton Mill, and i t s 
t a i l race fed the dam of that m i l l . 
The si t e i s a low terrace above the 
Ralnton Bum ft*om which i t was fed 
by a 440 yard leet conducting the 
water to a dam idiich fed, i n a l l 
probability a low breast or an 
undershot wheel* The f i r s t record 
of the m i l l at t h i s place i s i n 
1380, but i t seems to have gone 
largely unchronicled, and l i t t l e i s 
known about i t u n t i l an entry i n a 
trade directory of 1827. About 
I86O i t was abandoned vAien the 
tenant took over the lease of 
Rainton ttill and nothing more i s 
heard of Hetton M i l * 
HOLEBECK MILL 
G.R. NZO59369 
Nothing remains of. t h i s m i l l 
except a re<-constructed dam and 
traces of the l e e t . The m i l l 
stood i n the open valley of the 
V/ear on a terrace 8' above the 
present l e v e l of the ri v e r * A 
weir stretched directly acz*oss the 
river and allowed water into a 250 
yard l e e t , which would have fed an 
undershot wheel. 
The remains of the m i l l , then 
used as a cow byre, were f i n a l l y 
deznolished i n 1956* I t would seem 
that the m i l l was built of stone 
with a stone roof and had three 
floors. I t could be that there 
has only been one building on t h i s 
s i t e , for an i l l u s t r a t i o n of the 
m i l l of 1900 would date l^e m i l l as 
a late 18th century erection of 
considerable charm. The m i l l 
stood on the Holebeck House Estate 
and the f i r s t reference to i t i s 
irdien the estate was sold i n 1773 i i i 
an advertisement i n the Newcastle 
Courant* The l a s t directory 
reference to the m i l l i s i n 1855* 
Ford 
Mill 
Leet 
V 
G.:-. KZ171268 
This m i l l stands on a l e v e l 
terrace 7' above the river Gaunless, 
and i s b u i l t into the low h i l l s i d e , 
along which a 500 yard leet formerly 
conducted water from a dam above a 
masonry weir to a 20' overshot 
^ e e l within the m i l l * 
The present m i l l i s a large and 
ugly building of three floors com-
posed of lat e 19th century brick, 
b u i l t over and onto an e a r l i e r 
stone constmction* The miller's 
house idiich stands adjacent i s an 
ea r l i e r structwe of two floors, 
b u i l t of stone but with a modem 
slate roof* Although the m i l l i s 
rapidly f a l l i n g into decay and i s at 
present being dismantled, at the 
time of inspection i t s t i l l 
remained largely as i t would have 
been when i t was at work* The 
large wooden water wheel besides 
working a dynamo to provide direct 
current e l e c t r i c i t y , worked the 
l i f t i n g apparatus and three sets of 
stones, one each for barley, oats 
and iidieat* Gup conveyor belts 
l i f t e d the grain into hoppers above 
the stones on the second floor* 
The grain was then allowed down onto 
the stones on the f i r s t floor, and 
ground into flour, being despatched 
from the ground floor. 
The m i l l i s f i r s t mentioned i n 
1726 (1), and for much of the 19th 
century was i n the hands of the 
Fletcher family. In 1910 the m i l l 
came into the hands of the Vart 
family, ^ o s t i l l own the property. 
The m i l l ceased milling i n 1942 
after a series of personal accidents 
to the family, and the destruction 
of the dam by a storm* 
A 
JESUS MILL 
G.R. NZ272422 
This well-known m i l l stands on 
the eastern end of the Abbey Weir on 
the river below the Cathedral at 
Durham, and i s more popularly known 
as the Fulling mil* The m i l l i s 
bu i l t out into the stream fjrom the 
side of the gorge, and was fed 
direct l y from the dammed r i v e r , 
powered by an undershot irAieel. The 
present structure incorporates 
masonzy of at least the early 15th 
century, but some may be considerably 
older. liicb of the superstructure, 
however i s of 18th century brick 
construction, and may date from 
after the flood of 1771. 
The m i l l was formerly owned by th^ 
bishop (1) and probably dates fS^ >m 
the same time as the Abbey iHJ.1* At 
the end of the 15th century, Thomas 
Gastell, elected I ^ i o r of the 
Convent i n 14% gave the two com 
mills then standiiig on t h i s s i t e to 
the office of the Sacrist for the 
support of the Jesus Altar i n the 
Abbey, from -thence the mil l gained 
i t s name ( 2 ) . After the dissolut-
ion the mills became known as the 
Abbey Mills, but for how long both 
mills were maintained i s not known. 
In 1792 the m i l l was leased for the 
carding and spinning of wool and 
they continued i n this function until 
their abandonment about 1830,(3)-
At some time after this a pmp was 
installed and continued to use the 
wheel to pump water into the College 
Pant 150' above u n t i l at l e a s t 1861, 
(4)* The m i l l was used as a 
University Iluseum for many years, 
and subsequently became a restaurant 
Of l a t t e r years i t has attained the 
dignity of housing a department of 
the Universit:' of Durham. 
KEPIER MILL 
p yards 
G.H. NZ228343 
The m i l l was built out into the 
ri v e r at the end of a rough dam 
which was thrown diagonally across 
the Ue&r at t h i s point* The m i l l 
was constructed of stone, but 
nothing now remains at t h i s s i t e 
except the line of the dam and a 
great deal of tumble* 
The foundation of this m i l l can 
be exactly attributed to 1244 vriien 
the brethren of Kepier Hospital were 
given the right to establish a dam 
for a mil l at Kepier (1)* The m i l l 
thus became the manor m i l l for 
Gilesgate and passed to the secular 
lords of that manor after the 
dissolution of the hospital* The 
name of theplace suggests that this 
i s an ancient fishery s i t e and a 
typical tuinble dam with no attempt 
at masonry held up the river here 
u n t i l the 19th century* In 1863 
the mill i s said to be a very 
insignificant one, old and expensive 
to repair, but i t continued to be 
used u n t i l i t was accidentally 
burnt down i n 1902, and never 
rebuilt* 
9 yards 7 S 
House 
G.R. NZ119481 
A very handsoziB building t h i s 
m i l l has been disused for many 
years, but i t i s s t i l l preserved 
and used as a bam. The m i l l 
stands upon the l e f t bank of the 
K n i t s l ^ Bum, on a small second 
terrace some 6* above the present 
l e v e l of the bum. The n d l l i s 
bu i l t into the h i l l s i d e along 
>^ch a 470 yard leet conducted 
urater from a large storage 
reservoir f i l l e d by the confluence 
of the Knitsley and Beggarside 
Bums* An overshot ^^eel at least 
20' i n diameter stood outside the 
m i l l and drove three sets of stones 
on the f i r s t floor of th i s three 
storied building. Entrance to the 
ground floor from which the flour 
would be taken was gained by a 
handsome stone arch 8' across. 
The building i s of superior stone 
construction and would seem to 
date from the early 19th century* 
I t seems strange, therefore, that 
t h i s m i l l shovdd have fal l e n into 
disuse by 1879» but after that date 
no millers are recorded at Knitsley< 
G.R. NZ16U79 
This m i l l 1B now converted into 
three cottages and l i t t l e remains 
to give any indication of i t s 
forioer role. The mil l stands i n 
the wide valley of the Stockerley 
Burn at the head of Lanchester 
Village^ on a l e v e l terrace 5' 
above the present l e v e l of the burn. 
A leet brought water 900 yards along) 
tn i s terrace through the loeadows to 
feed an undershot ^ e e l . 
The present building i s 
constructed of stone > witdi a slate 
roof of more recent erection. The 
m i l l was mentioned i n Boldon Book 
and continued i n use i i n t i l the early] 
part of i ^ i s century^ like the dog 
that never barked, i t s absence from 
chronicles and documents suggests 
i t s continuous ownership and 
effic i e n t use. 
LANGLEY GROVE MILL 
House 
0 yards 75 
O.R. NZ258408 
Hothing remains of these 
once extensive works,except the 
remains of a few small buildings, 
com}:osed of l o c a l stone with 
pantile roofs, suggesting a date 
of construction i n the early 19th 
century. The mills were powered 
by water br.ught 300 yards from 
a dam below the confluence of 
the Browney and the Desrness, 
and stood upon the l e v e l flood 
plain of the Browney,some 6* 
above the present l e v e l of that 
r i v e r . 
The mills were established 
by 1777 as both corn and paper 
mills, but by I803 w^--^e taken 
over by the Smith family who 
continued to run them as paper 
mills u n t i l t h e i r abandonment 
i n the l a s t years of the 19th 
century. The buildings were 
burned down i n 1828 (l),and 
extensive reconstruction must 
have taken place. At that date 
extensions had been erected to 
the old mil l to provide a drying 
l o f t which was roofed with s l a t e 
and not the l o c a l t i l e s * From 
1855 the mills were run i n 
conjunction with their upstream 
neighbour,Relly Mill,which 
closed down i n 1903* 
Line of 
Second 
Mill 
House 
9 yords 75 
G.R. rizi44446 
There was no m i l l working here 
i n 1857, but definite traces of two 
inil l s can be seen. On the l e f t 
bank of the Pan Burn on a low 
terrace 3' above the present l e v e l 
of the bum stand the charming 
remains of a small mill no more 
than 12' square, v ^ c h was worked 
by a ^ e e l 12* i n diameter and 4 ' 
wide. The m i l l i s b u i l t into the 
bank side and a leet made use of 
t h i s bank, but i s not traceable for 
more than ten yards* The building 
was of stone, of one floor, and the 
^Aeel drove two pairs of 4* stones* 
In 1768 Armstrong's map of 
Oounty Durham marks Low ^ a l l s on the 
right bank of the Pan Bum, as also 
does Greenwood's map of 1818* I n 
1857 t h i s s i t e i s marked as "Old 
'.al l s " and today nothing remains but 
rough ground and a t e l l - t a l e f i e l d 
boundary that undoubtedly marks the 
sit e of a l e e t . 
I t vrould seen, therefore, that 
t h i s v/as the original site of the 
m i l l >^ich was subsequently 
abandoned, although no reason i s 
apparent, and a m i l l built upon the 
other side of the river* Both 
banks are owned by the same landlor<i 
Although there was a miller here i n 
1828, by 1865 the si t e has loerely 
given i t s name to that of the farm, 
the house of ^ i c h i s a substantial 
stone building of three floors with 
a high stone roof* 
9 yards 75 
LUMLEY FORGE 
G.R. NZ3OO509 
Nothing remains at the s i t e of 
t h i s once famous forge, for i t lay 
on the path of the Durham Matorway, 
and at the time of inspection i n 
June 1966 was about to be buried 
under a road bridge. The forge 
could not have been of very large 
proportions as i t stood on a con-
stricted terrace 8* or 9* above the 
Lumley Park Bux-n idiich here f a l l s 
down very rapidly through a narrow 
gorge to the Vfear below. The m i l l 
was worked directly off the bum, 
^ i c h was here dammed at the crest 
of a 6* f a l l to give a powerful 
head to drive a bellows and hammer 
wheel. 
The forge had been exacted some 
years before 1783 >dien William 
Hawkes leased the forge from Lord 
Scarbrough for the manufacture of 
ordnance (1)* Because of losses 
made by Haines on the Fishery at 
Lumley iidiich was Included i n the 
lease, the refusal of Lord 
Scarbrou^ to allow the firm to 
establish s l i t t i n g mills and gun-
powder mills on the site or on the 
r i v e r , Ha^es & Co., l e f t the forge 
and set up the Team Iron Foundry i n 
1829* They leased the forge to 
Lord Durham \*io i n 1837 sub-let the 
remaining buildings, vdiich had 
subsequently been allowed to f a l l 
into disrepair, to John Ward ^ o 
id.th his partner established m i l l s 
for grinding charcoal and barley (2X 
The m i l l l a t e r became mainly con-
cerned wi-Ui charcoal and the l a s t 
directory entry i s i n 1879. 
MQORSLEY BANKS MILL 
Q yards 75 
G.R. NZ255W7 
Apart from the cottages once 
attatched to t h i s m i l l , and the 
remains of a stone weir, l i t t l e 
remains of this m i l l . The s i t e i s 
a low and l e v e l terrace 4' above the 
present l e v e l of the Browney, cut 
into the steep valley sides of 
^ o r s l e y Banks, here 30' h i ^ . A 
160 yaard le e t conducted water from 
the Browney above a 6' masonry dam 
to supply the paper mi l l idiich was 
the l a s t of a series of mills on thiel 
site;nothing remains of this m i l l * 
An older stone construction i s 
evident from a series of low stone 
[walls 90 yairds from the dam, on the 
line of the leet, and these coiild 
represent the si t e of the e a r l i e r 
com and fulling m i l l , but the 
evidence i s far from conclusive. 
The site i s mentioned i n the 12th 
Icentury, and i t subsequent3y came 
into the hands of the c e l l of monks 
lat Finchale, >dien i t was used as a 
{fulling m i l l , as which i t continued 
imtil at least 1580 (1)* VJhen the 
toiU was separated from the Aldin 
[irange estate i n 1779> i t was termed 
water-corn-fulling-mill, but i t 
be that more com milling than 
fulling was carried out* In 1816, 
lowever, the tenant stib l e t the m i l l 
o the Ord brothers who converted i t Ento a paper m i l l , and as such i t ontinued u n t i l i t was abandoned at he end of the 19th century* 
NEWBOTTLE MILL 
G.1-. NZ325508 
lliere i s no trace of t h i s m i l l 
under i t s ancient name. Although 
the m i l l was f i r s t mentioned i n 
Boldon Book, and i s traceable u n t i l 
1830, there i s never anj mention of 
this m i l l i n any of the trade 
directories. lAifortunately, the 
person who leased a m i l l , i n t h i s 
case from the See, was not always 
the person who actually ran the 
mi l l , and advertised i n such 
directories. Thus, although i t i s 
known who was the Bishop *s tenant i n 
1830 ( 1 ) , there i s no reference to 
any such person i n contemporary 
directories* 
I t i s known that the m i l l stood 
upon the Rainton Burn (2) and on the 
?.ainton Bum at this time stood one 
m i l l , under the name of Sedgeletch 
I ^ i i l l . As t h i s i s only three 
quarters of a mile from ITewbottle 
cross-roads, and i s , moreover, the 
nearest point on the llainton Bum 
to Newbottle, i t can be assumed that 
this i s the Newbottle IHU of old. 
The m i l l stood on l e v e l ground 
on the bank of the burn, and was fed 
by a 450 yard l e e t . Nothing 
remains of t h i s m i l l , which would 
not have seemed, to be a large 
building. I t was l a s t recorded i n 
1855 and i t must be presumed that i t 
ceased working soon after t h i s . 
NEW LAMBTON MILL 
Q yards 75 
G.R. NZ317507 
Nothing remains of this m i l l , 
which was probably erected to serve 
the growing c o l l i e r y population of 
this d i s t r i c t towards the end of the 
18th century* The site was on 
gently sloping land 5' above the 
Lumley Park Bum, which i s here 
incised into the d r i f t , and would 
seem to suggest the use of an 
undershot ^ e e l * The m i l l stood 
upon the Lambton estate, and there 
i s l i t t l e doxibt that some light 
could be shed on this m i l l , i f 
access were allowed to the Lambton 
PARK LEVEL MILL 
ijaunder 
Tanks 
\/Vaggonways 
t 
0 yords 7p 
G.R. NT827432 
Jfyxch more remains of t h i s 
crushing m i l l than of the others 
that were established throughout 
the lead mining d i s t r i c t s of 
Weardale i n the 19th century* A 
crushing m i l l was erected here 
i n 1828 ( l ) , b u t the present 
building i s a reconstruction 
completed before l857-
The m i l l stands upon the 
h i l l s i d e I 5 ' above the present 
l e v e l of the Killhope Burn. I t 
was constructed of stone with a 
slat e roof,and was powered by a 
37' 6" overshot wheel. This was 
supplied with water by means of 
a wooden launder, supported upon 
stone plinths, from a dam on the 
h i l l s i d e behind the m i l l . This 
dam was fed by a second I60* 
above and half a mile away from 
i t . 
The wheel drove three sets of 
r o l l e r s of which one pair were 
flutedy a pulley system to haul 
the laden carts up to the l e v e l 
of the r o l l e r s , and three sets 
of 'jiggers* which activated 
sieves i n the separation of the 
crude bouse. 
The oast iron wheel and part 
of the m i l l s t i l l stand, and 
were recently renovated by the 
C i v i c Trust. The area about i s 
intended to be a * Country Park' 
focussing upon the m i l l s i t e . 
PATRICK'S CLOSE MILL 
9 yards 75 
G*R. NZ143U9 
L i t t l e remains of t h i s pleasant 
country m i l l except for a few low 
ruined stone walls* The m i l l 
stood on a low haugh 3' bigh above 
the present l e v e l of the streams, 
and at the Junction of the Pan Bum 
and the Brovjney* The m i l l could 
be fed f^m both the streams, a 500 
yard le e t drawing water off the 
Browney, and a short leet conducting 
water from the Pan Bum. The un-
doubtedly undershot -vdieel was en-
closed within the m i l l . 
PENSHAW MILL 
Foundry 
Londonderry 
Railway 
Q yards 75 
G.R. NZ325522 
In the 12th century i t i s known 
that Fenshavr l i i l l stood on the 
iJllingbum ( l ) , and i t i s traceable 
i n documents u n t i l 1713 ( 2 ) . 
After t h i s tiine, however, i t d i s -
api^ears. The only 19th century 
mills standing upon the Ellingbum 
are Herrington Bum I U l l , and 
Painshaw Foundry* Herrington Burn 
Mill i s already accounted for as the 
ancient manor m i l l of West Herringtoij 
I t cannot be assumed that Painshaw 
Foundry necessarily stands on the 
site of Penshaw Mill, and indeed i t 
would seem strange that the manor 
mill should be located so far away 
from the village centre vAien the 
stream flows within 700 yards of the 
jchurch, at the centre of the town-
ship. I t cannot therefore be con-
cluded that the foundiy stands on 
the s i t e of the ancient m i l l , but 
^or convenience both are here placed 
together* The Foundry was fanKms 
in i t s day as the producer of 
)oilers for both locomotives and 
engines of a l l sorts. 
PLAWSWORTH MILL 
G.tl.NZ266476 
ISie m i l l i s b u i l t against the 
solid rock wall of the gorge of the 
ELackdene Bum \diich here f a l l s 
rapidly down to the Wear from the 
300' surface above. The m i l l 
stands on a terrace 10* above the 
le v e l of the burn, and was fed by a 
170 yard leet from a dam on the bum 
formed at the head of the gorge. 
The dam i s now the si t e of a sewage 
disposal works. The leet conducted 
water to a 20' by 3' overshot 
wooden i ^ e e l with a cast iron axLe 
tree> which was housed v/ithin the 
m i l l . 
The m i l l was constaructed of 
stone and had a stone hipped roof, 
although much of this has navt been 
covered vdth asbestos. There were 
three floors, three sets of stones 
being worked upon the f i r s t floor. 
Access to the top floor of the m i l l 
was gained from the top of the 
gorge, and access to the bottom 
floor by means of the terrace. 
The building was well constructed 
and would seem to date from the 
Idth century. I t s sequestered 
sit e makes i t the perfect picture 
of a country m i l l . 
Ilothing i s known of i t s early 
history. The m i l l stands on the 
Plawsworth Hall estate, ivas marked 
upon Greenwood's liip of 1818, and 
continued milling u n t i l at l e a s t 
1914* 
RAINTON MILL 
Mill and 
Brewery 
G.:"i. NZ340AB8 
Nothing remains at this s i t e 
which has now been cleared and a 
modern house erected i n the place 
of the m i l l * The site i s a l e v e l 
terrace 2' above the present l e v e l 
of the Hainton Burn. The m i l l vxas 
constructed on t h i s terrace, b u i l t 
hard against a 10* terrace wall 
which carried the 600 yard leet 
from the t a i l race of Hetton l«tLll 
to a dam b u i l t hard against t h i s 
terrace. I t would seem froTxi a 
l i t t l e remaining tuiid>le that the 
m i l l was at least partly b u i l t of 
stone, and would be driven by a low 
breast shot wheel. 
The m i l l i s mentioned i n Boldon 
Book, and frequent entries for 
repairs at the m i l l i^ere entered 
upon the Abbey Account Rolls* 
From 1865 u n t i l i t s abandonment 
during the f i r s t -vrorld war, the 
m i l l was worked by the Scott 
family* 
House 
RELLY MILL 
G.l. WZ257419 
This m i l l stood on a l e v e l 
terrace 5' above the present l e v e l 
of the iiroimey and was fed by a 400 
yore, leet conducting water from a 
da.i on the r i v e r 600 yards upstream, 
i^othing remains of the m i l l i t s e l f 
\Aixch. would have been powered by an 
undershot vdieel, although the house 
stdJJ. stands, a brick and stone 
constiniction id.th a pantile roof 
that would seem to date from the 
mid Idth century. From map 
evidence i t would seem that with 
small additions the buildings 
remained essentially the same from 
I838 u n t i l i t s abandonment i n the 
early years of this cenbuiT". 
The m i l l was i n existence before 
1326 (1), and was worked as a 
fu l l i n g m i l l for the Convent at 
Durham. Returns fron the m i l l 
OQciir frequently upon the Account 
llolls of the Convent, and there 
also seems to have been some 
connection with the c e l l at 
Finchale, but this i s not exactly 
determined. The m i l l continued 
working through the dissolution and 
before 1798 would seem to have been 
converted into a paper m i l l , as 
\jh±oh i t continued u n t i l i t s 
abandonment i n 1904> making coarse 
brovn papers and paper bags. The 
m i l l was run i n conjunction with 
Langley Grove l U l l from at l e a s t 
1855> after vrhich both mills were 
under the same ownership. 
ROOKHOPE SMELT MILL 
himne 
•^poil >" 
W Heapsv' 
Mill 
Leet' 
Q yards 7^ 
G.:i. m926h29 
The only traces of t h i s m i l l that 
remain are the I4OO y a i ^ l e e t vdiich 
runs along the h i l l s i d e by the 
i:ookhope Burn to the site of the 
n i i l l , and the long flue iidiich ran 
up the opposite h i l l s i d e to carry 
avjaj^ -^  the fumes. Two forlorn arches 
mark the s i t e -vdiere t h i s flue \ra.s 
carried across the road from the 
i . i i l l . The sit e i s on the floor of 
the Rookhope Valley 4' above the 
present l e v e l of the bum* A 20' 
cast iron vdieel powered bellows for 
the furnaces to smelt the lead ore 
brought out of F.ookhope by the 
Beaumont Klnes. The m i l l was e s t -
ablished i n 1726, and apart from, a 
short time \dien a temporary m i l l 
vras used, remained i n use u n t i l 
1883. In 1820 i t housed 3 ore 
hearths and 1 roasting furnace (1)* 
SATLEY MILL 
G.R. NZ119438 
This small country m i l l was con-
structed i n the constricted valley 
of the Steeley Bum \ ^ i c h here f a l l S j 
down 250' i n l e s s than a mile. 
Thus, although there i s not a large 
amount of water, there i s a con-
siderable head to be developed. 
The mill i s simply built into the 
bank side, and was fed by a series 
of three dams, the l a s t of ^ i c h 
was constructed on the gently 
sloping bank above the m i l l . 
The m i l l s t i l l remains, a small 
stone building with a stone roof, 
15' by 20», of one floor with a 
small l o f t . The m i l l contained 
two sets of 3' stones powered by an 
overshot wheel I6' i n diameter and 
.2' 6" wide. Nearby i s a small 
outbuilding o'f the same vernacular 
construction, of uncertain date, 
but probably not older than the 
18th century. 
The m i l l i s f i r s t mentioned i n 
1324> ^ e n i t was the manor m i l l of 
the v i l l of Satley (1). As a 
small country m i l l i t i s seldom 
found i n trade directories, but i t 
would seem that i t was i n use i i n t i l 
after 1918. 
SHERBURN EAST MILL 
ShQdforth-BecM 
G.R. NZ335414 
L i t t l e remains of this m i l l about 
vihich l e s s i s known. The s i t e i s a 
lev e l terrace 4' above the present 
level of the Shadforth Beck^ b u i l t 
into the gentl7 slopiisg h i l l s i d e 
vMch here forms a bank 10* high* 
The line of a leet can be traced off 
a small runner ^ i c h Joins the 
Shadfoz*th Beck, 300 yards upstream. 
Althoiigh the amount of water at 
present i n t h i s ininner i s small, 
there i s no trace of a storage or 
impounding reservoir i n the v i c i n i t y 
of the fflill« 
Nothing remains of the m i l l 
except a considerable amount of 
stone timible and concrete flooring* 
I t would seem that the WTTT would 
have been powered by a low breast 
shot ^ e l , housed within the m i l l . 
The f i r s t reference to a miH on 
t h i s s i t e i s i n 1818, and the l a s t 
directory entry i s i n 1865« The 
m i l l i s not marked upon the 1896 
ordnance survey. 
0 yards 75 
P yards 75 
NZ319419 
The m i l l stood on a narrow 
texrace 4» above the present l e v e l 
of the ^ herbixm Beck^ and i n a 
gorge 15 •-20' deep made by the beck 
as i t cuts down 60' i n 600 yards. 
Nothing remains now of the m i l l 
except extensive tumble of stone 
and late 19th century brick, with a 
l i t t l e pantiling. Part of the lee t 
can be seen leading 200 yards from 
the stream at the head of the gorge, 
along the edge of t h i s gorge to the 
mi l l to feed, probably, a high 
breast or an undershot wheel. 
Apart from a small pool immediately 
above the mil l there was no large 
dam, a small apron would have been 
sufficient to divert the water into 
the leet ^ ^ c h then fed the m i l l 
directly. 
The m i l l was f i r s t mentioned i n 
the original foundation charter of 
Sherbum Hospital before 1131, 
i i ^ c h gave the hospital the m i l l and 
v i l l of Sherbum. The m i l l con-
tinued to be worked u n t i l 139B, 
after which i t f e l l into disuse* 
PEurt of the sit e i s now used as a 
sewage disposal works for Durham 
Rural D i s t r i c t Council. 
SHINCLIFFE MILL 
0 yards 75 
G.H. N2297414 
The m i l l stood upon an open s i t e 
on a l e v e l terrace 8* above the 
present l e v e l of the d d Durham Beck^ 
A le e t was cut into the sandy h i l l - * 
side to conduct water 500 yards 
along, subsequently, anoUier terrace 
6> above the l e v e l of the f i r s t . 
This leet also carried the waters of 
the Whitwell bum, ^ i c h now flovia 
down the upper course of the leet to 
join the Old Dtirham Beck above the 
sit e of the brick dam, now demolish-
ed. 
Nothing remains of the m i l l i t s e l f 
but a short terrace of slate-roofed 
cottages once associated with i t . 
The m i l l i s f i r s t heard of i n 1355^ 
iidien i t i s l i s t e d on the Hostillar's 
Roll of the Convent ( l ) . Until the 
mid-seventeenth century, at l e a s t , 
hovrever, the m i l l stood upon a now 
deserted course of the Old Durham 
Beck ^ i c h used to enter the VJear at 
the site of the present Shincliffe 
Bridge (2). I t would seem that the 
m i l l would have been bu i l t into the 
side of the 8' terrace upon ^diich 
the later m i l l was erected higher up 
the beck. Nothing remains of t h i s 
s i t e . 
The m i l l was worked l u i t i l the 
f i r s t decade of the present century, 
when i t was tenanted by the millers 
vdio worked the Bishops Mills at 
Durham. A temporary hospital was 
later erected on the site of the 
irdll, which i s now used as a kennelsJ 
The Sleetbum I I U stands on the 
lev e l terrace of the Deemess, at 
the foot of the h i l l s i d e . A 600 
yard leet conducted water along the 
edge of th i s h i l l s i d e into a dam 
i ^ c h subsequently turned a 1 6 ' 
diameter undershot \dieel. 
The m i l l at Sleetbum i s of mean 
mid 19th century construction, and 
does not have the character of a 
corn m i l l , although millers are 
recorded here u n t i l 1873. The 
adjoining house i s a two-floored 
stone construction with a pantile 
roof and could date from the mid 
18th century. The f i r s t note of 
th i s m i l l i s on a Brancepeth estate 
plan of 1747 (1), but un t i l the 
Brancepeth VSS are l i s t e d , i t w i l l 
not be possible to find out any-
thing else of the early history of 
th i s m i l l . By 1902 the m i l l was no 
longer used except for i t s present 
purpose as a store for the small-
holding now occupying the land. 
In 1827 a bleacher and f u l l e r are 
recorded at Sleetbum, and i t seems 
l i k e l y that t h i s mill was establish-
ed at PrlsoposB Side 450 yards down-
stream. After turning Sleetbum 
I a l l , the leet conducted water over 
the Bleach Green to I^ijzirose Side, 
vriiich i s recorded i n 1857^ but of 
which no trace remains. I t seems 
ciirious, moreover, that there i s no 
record of the m i l l i n any of the 
deeds of the Primrose Side estate 
i n the Brancepeth I^S over the 
period 1 8 0 > 1 8 5 0 , although i t i s 
definiteily known that t h i s m i l l 
existed for a time at least i n the 
19th century. 
0 yards 75 
STANHOPE MILL 
G.R. Nr990395 
of the several mills that have 
been worked off the Stanhope Bum, 
i t i s l i k e l y that this s i t e , close 
to the ancient h a l l , and leased with 
that building, i s the oldest s i t e . 
The present building stands on a 
le v e l terrace 4' above the present 
l e v e l of the Stanhope Bum, set 
against the bank side here 20' high, 
across wiiich a le e t conducted water 
600 yards from the Stanhope Bum, 
part of the way i n a conduit. This 
fed an 18* backshot iidieel housed 
within the m i l l , tdiich i s a fine 
stone building with a stone roof. 
There are three floors and the 
building would seem to date from 
the very early 19th centiury, xriLth a 
small addition made very soon after-
wards. 
STONEBRIDGE MILL 
House 
G.R. KZ26O4I3 
This l e f t bank mi l l i s now much 
decayed but sufficient remains to 
show that i t was a small stone b u i l t 
erection, with a wooden l o f t 
dividing the Interior into two floors] 
The stones were driven by a wooden 
wheel, 10-12' i n diameter and 4' 
wide resting upon a cast iron axle 
tree, the wheel being undershot. 
The mill stood upon a constricted 
terrace at the foot of a steep h i l l -
side, 4' aoove the present l e v e l of 
the Browney, the h i l l s i d e being 
sufficiently steep to allow access 
directly onto the upper floor of the 
l o f t . 
The building would seem to be of 
early 19th century construction, and 
i t would seem to have become disused 
at some time i n the 18d0*s. 
THINFORD MILL 
Leet 
yards 75 
G . R . NZ305352 
This m i l l stands on a terrace 4' 
above the present l e v e l of Thinford 
meadows \Aiich stand 2 ' above the 
present l e v e l of the Thinford Beck. 
A 740 yax*d leet conducted water frciD| 
the Thinford Beck around a shoulder 
of r i s i n g ground, against ^ ^ c h the 
mil l i s b u i l t , to must have 
been a breast shot >dieel i-dthin the 
m i l l . 
The m i l l i s now used as a 
Working Plan's Cl\jb, and has been 
extensively modernised. I t stands 
today a large, rectangular building 
covered with cement rendering and a 
modem slate roof. The m i l l was 
of thiree floors, the risi n g ground 
allowing access to them a l l from 
the outside. 
The m i l l was i n existence by 
1813> as a paper m i l l , but by 1827 
at least, com milling was also 
carried out there, and by 1857 the 
m i l l was entirely put over to com 
milling. The l a s t directory 
entry for the m i l l i s i n 1890, >^en 
i t was being run i n conjunction wiih| 
the mills at Comforth, and i t may 
be that soon after this the mi l l 
was abandoned, and milling con-
centrated at Gornforth. 
TUDHOE MILL 
Mill House ^ 
TITTTT//* * 
G.^. I^Z253355 
The m i l l was constiructed i n a 
l i t t l e d e l l formed by the Valley 
Bum as i t descends from the 2 5 0 ' -
300" surface to the I/ear below. 
The Valley Bum fed a storage dam 
constructed across the d e l l above 
the m i l l , vihich supplied water to 
feed an imdershot \iieel 18 ' i n 
diameter on the outside of the m i l l 
nothing remains of the m i l l 
i t s e l f , i t s stones being used to 
build new farm buildin?^s nearby. 
The farm house, once the miller's 
house i s built of stone, of two 
floors, with a pantile roof, and i s 
of considerable antiquity and could 
date fron the 17th century. 
The f i r s t reference to the m i l l 
dates from 1279 ^ n i t s water 
course i s already referred to as 
old. Until 1793 the m i l l was run 
as a c o m mill but i t was then 
bought by Johnathon Ord, paper 
maker, who turned i t into a paper 
m i l l ( 2 ) , as i i ^ c h i t continued 
u n t i l at least 1827. By 1857 i t 
was be.ing used as a saw m i l l , but 
f e l l into disuse by 1879, and was 
f i n a l l y demolished i n 1898. 
Q yards 75 
UNTHANK MILL 
G . R . IIY994392 
This m i l l stands upon a l e v e l 
terrace 5 ' above the present l e v e l 
of the Viear, immediately opposite 
Stanhope Town. A low tumble vfelr 
anciently diverted water along a 
150 yard leet to turn an undershot 
iijheel 1 6 * in diameter and 3 * broad, 
before returning to the river by 
msans of a 4 5 0 yard t a i l . 
The small m i l l i s built of stone 
xidth a stone roof, and stood 
adjacent to the miller's house of 
sindlar construction. Both had 
tvjo floors. At the time of 
inspection (HEQ^ 1 9 6 6 ) a considerable! 
amount of gearing was s t i l l to be 
found i n the m i l l , ^ i c h would seem 
to date from the late 19th century, 
although the m i l l i t s e l f would seem 
to belong to the earlier part of 
thr.t century. 
The mill i s f i r s t mentioned i n 
1595 ii^n both a com and a f u l l i n g 
m i l l were mentioned on the s i t e , 
being freehold, and not part of the 
Bishop's lands ( 1 ) . The m i l l vras 
part of the Uhthank estate. 
Directoiy references to the m i l l 
are to be found throughout the 19th 
century, and i t stopped vjork i n 
1906 ^ e n the l a s t miller died. 
WALLNOOK MILL 
Q yards 7p 
a.H. NZ216453 
This m i l l stands i n the wide 
v a l l e y of the Browney, on a 
l e v e l terrace 5* above the 
present l e v e l of that r i v e r . A 
masonry dam across the r i v e r 
allowed water into a 120 yard 
leet to feed an undershot wheel 
which drove three sets of stones. 
The present building i s w e l l * 
constructed of stone with a 
slate roof) and would seem to 
date from the e a r l y nineteenth 
century. The miller's house i s 
i n a similar style^and with out-* 
buildings forms a rough courtyard 
around the m i l l . At some time 
i n the mid->nineteenth century a 
steam boiler was added to the 
mil l to supplement the water 
wheel, but t h i s l a t t e r was 
retained u n t i l the m i l l ceased 
working about the time of the 
1914 war. 
The m i l l was f i r s t mentioned 
i n 1772 (1),being a corn m i l l , 
but there i s l i t t l e information 
available concerning i t s e a r l i e r 
history. 
West Mill 
Foundry 
G.R. NZ202298 
A dam 8' high across the Wear 
allowed water into a 700 yard leet 
that ran across a low sandy haugh 
10' above the present level of the 
r i v e r . Several mills have been 
placed on this l e e t , the l a s t , u n t i l 
1966, housing a turbine pimiping 
water for Bishop Auckland water 
supply works. 
Although the mills of Auckland-
shire were mentioned i n 1183^ i t i s 
not i m t i l 1300 that separate 
reference i s made to the corn and 
full i n g mills ^ i c h then existed 
here. In I6O8 a second f u l l i n g 
m i l l suplemented the f i r s t (1), but 
only one, much decayed, i s mentioned 
along with the com mi l l i n I647 (2). 
In 1810, the fulling m i l l was con-
verted into a cotton printing 
factory, and later into a spinning 
m i l l (3J, ^ i l e i n 1827, both a dyer 
and a spinner were at work at the 
m i l l . Between 1847 and 1855, the 
m i l l was t\arned into a foundry iidiich 
lasted u n t i l 1890, although West IfiJl 
proper continued to be used as a 
com m i l l , \Ai±zh s t i l l stands, a 
stone built m i l l of three floors, 
l a t t e r l y powered by an 18' low breasij 
shot Tirtieel driving 3 pairs of stones. 
In 1855 Bishop Auckland Local 
Boa37d considered the site as a water 
supply station for the town, and i n 
1890 bought i t for £7,000 (4). Two 
turbines were installed, but i t was 
soon found necessary to take a l l the 
daytime water, and although the 
tenant of the corn m i l l t r i e d running| 
his m i l l only at nights, i t was 
apparent that milling and the supply-
works were inconqjatible. His rent 
was halved i n 1896, but by 1900 
milling had ceased at Vfest i H U ( 5 ) . 
WEST AUCKLAND MILL 
0 yards 75 
G.R. IJZ184268 
The miU stands on a l e v e l 
terrace 7' above the present l e v e l 
of the Gaunless, i n West Auckland 
vill a g e . The m i l l stood 150 yards 
from a masonry weir which conducted 
water into a leet to the undershot 
wheel before returning 400 yards 
across the meadows to the r i v e r . 
The present building has been l a t e ^ 
converted into a commercial garage 
and has been completely gutted 
inside, but was a large stone b u i l t 
erection with a stone roof and 
three floors. 
The m i l l i s f i r s t mentioned 
individually i n 1300 ( 1 ) , although 
the mills of Aucklandshire were 
mentioned i n Boldon Book. In 1 6 4 7 
the m i l l v;as- said to be worth 
£ 1 1 16 8d. p.a. ( 2 ) and i n I 7 6 4 
£ 3 5 P«a. At this date there was 
an Iron Forge and a Casting Furnace 
erected next to the m i l l , and 
using the same water ^ i c h i s said 
to be wozthElO (3). The m i l l was 
said to have a good dwelling house, 
although thid i s not now apparent. 
Between 1879 and 1 9 0 2 the m i l l was 
turned over to steam milling, and 
seems to have gon& out of business 
during the f i r s t world war. 
Launder 
1 
Wear > 
0 yards 75 
G.:^ . NY907383 
The m i l l stands on a 45* ivide 
terr£tce, 10< above the present l e v e l 
of the iaddlehope Bum, i n the 
narrow defile made by the bxim as i t 
cut i t s way from the high moors to 
the Wear below i n a series of rapids 
and short f a l l s . The 16* diameter 
wheel, 3* wide stood outside the 
m i l l and was fed by a launder from 
one of the f a l l s or ^Mns 40 yai^s 
upstream. The house and m i l l are 
adjeusent and both built entirely of 
local stone, and would seem to date 
from the early 19th century. 
In 1647 i t was reported that a 
newly erected m i l l at Vestgate 
served the decayed mi l l at Stanhope, 
and i t would seem that the m i l l 
continued working unt i l at lea s t 
the beginning of the present century. 
2. Low : 111 
G.Ii. NI9O838I 
This m i l l was at work fz*om at 
least 1818 u n t i l 1879 but curiously 
i s omitted from the 1857 Survey. 
The m i l l was sxibsequently turned i n -
to what appears at f i r s t sight to be 
an ordinary 19th century terraced 
house on the main road 4' aboye the 
present level of the liiddlehope Bum, 
but i n an outhouse traces remain of 
the watendieel I6' i n diameter and 
3' wide. Although the v^eel must 
have been undershot there i s no 
trace of the leet from the bum. 
Dams 
0 yards 75 
The paper mill stood on a l e v e l 
terrace 9 ' above the present l e v e l 
of the Cong Bum. A 900 yard l e e t 
conducted water from the burn to twd 
storage dams behind the m i l l . A l l 
th.-'.t remains o f the .3ill are traces 
of t h i s l e e t , extensive concrete 
floors and a few old i / a l l s . Less 
i s known about the history of the 
m i l l except that i t was established 
towai^s the middle of the 19th 
centxxry and manufactured coarse 
brovm paper. I t ceased i t s 
a c t i v i t i e s at the end of the 19th 
century and the si t e has remained 
deserted ever since. 
A furnace stood on a terrace 5 * 
above the present l e ^ l of the Cong 
Burn close to the h i l l s i d e along 
v^ich ran a vjater course from the 
Burn. The site of the furnace was 
cleared by 1820 (1) but i t was the 
scene o f the f i r s t blast furnace 
est;"blished i n the North Hast. 
The fmrnace v/as established i n 
1745, and a blast TOS supplied by 
bellows worked by a vmterv^eel 
placed on the Bwn. Local ani 
ingjorted ore fi^oi?. Robin Hood's B ^ 
T^as used but frequent interruptions 
for want of water to drive the 
wheel led to the furnace being aban^ 
doned about the close of the l&bh 
centur*-- ( 2 ) . 
This mill stood on the right 
bank of the stream, 400 yards down-* 
stream. 
WOLSINGHAM MILLS 
No l e s s than eight mills have been established at Vfolsingham over 
the l a s t 800 years, two, probably, using water from the VJascrovi Beck, 
axKi s i x from the l/ear. 
1. Demesnes Mill stood upon a l e v e l terrace 4' above the present l e v e l 
of the VJascrow Beck, and was built into the side of a 20* terrace, 
across vrtiich a conduit brought water 550 yards from the Wascrow to an 
overshot wheel, possibly 20» i n diameter. Both the m i l l and the 
miller's house were constructed of local stone, but the si t e was comr-
pletely cleared i n 1965- The mi l l stopped work i n 1930. iiention i s 
made of a m i l l at Wolsingham, probably on t h i s s i t e , i n the Boldon 
Book, and by the time of the Hatfield Survey there was both a com and 
a f u l l i n g m i l l here. In 1647, the fulling m i l l had been converted 
into a smelt m i l l for lead, and was said to be worth £13.6.8d. p.a. 
The exact si t e of the smelt mi l l i s not known except that i t was "in 
Wolsingham Tovm' (1) but i t would seem probable that i t shared the 
same leet as the bishop *s com m i l l , which i s traceable on this s i t e 
from, documentary evidence since the 16th century. 
On the '/ear a masonry dam allowed water into a 1300 yard leet along 
a l e v e l terrace, 6» above the present l e v e l of the r i v e r . I t seems 
l i k e l y that the dam was not erected u n t i l the late 18th century, but 
certainly by 1827 s i x mills were established upon tids waterc w s e , 
a l l using undershot \dieels. 
2. Com I j i l l . Nothing now remains of this m i l l the site of vhich i s 
novr lost under a t i p . 
3. Spinning I l i l l . This m i l l remains, a solid stone built early 19th 
century erection of two floors. The m i l l closed dovm at the end of 
the 19th century, but later became a garage. I t now stands empty, and 
the house i s now a private residence. 
4* West IfiJLl. This stone-built com mi l l also remains. Along with 
the massive stone-btiilt miller's house bi i i l t adjacent i t i s novr tiirned 
into several cottages, and along with the erection of two other 
cottages after the m i l l was closed i n 1890, i t i s now hardly recognis-
able as a m i l l . Until i t s closiu?e i t ground com from as far a f i e l d 
as Thomley near Tow Law. 
5. Forge. This small forge also remains, now a one-floored, stone-
b u i l t cottage with a new slate roof. 
6. Forge. This m i l l was worked by a 16* diameter undershot wheel. 
Two mean buildings survive, both stone b u i l t , and both dating from the 
late 18th or early 19th centuries. One of the buildings has a 
pantile roof, the other a slate roof. The wheel was fed by a small 
pool taking water off the common l e e t . Like the other forge mills i n 
Wolsingham edge tools and spades were manufactured. 
7. Humble's Forge. This m i l l was worked as a com m i l l tintil after 
1857, \dien i t was enlarged and transformed into a forge m i l l . The 
forge was worked by water power u n t i l 1916, after which a steam boiler 
was introduced, vMch served the m i l l u n t i l i t s disuse i n 1939« The 
stone-built three floored m i l l was demolished i n 1963^ and the 
flattened site i s now used as a caravan park. 
WOLSINGHAM MILLS 
i yards ^ 
wear > 
Q yards 7g 
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